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The  wonderful  and  fecret  Operations  of  Nature  are  fb 
involved  and  intricate,  fo  far  out  of  the  Reach  of 
our  Senfes,  as  they  prefent  themfelves  to  us  in  their 
natural  Order,  that  it  is  impoffible  for  the  moil:  fa¬ 
llacious  and  penetrating  Genius  to  pry  into  them5 
unlefs  he  will  be  at  the  Pains  of  analyfing  Nature 
ihy  a  numerous  and  regular  Series  of  Experiments^ 
which  are  the  only  folid  Foundation  whence  we  may 
;reafonably  expert  to  make  any  Advance  in  the  real 
^Knowledge  of  the  Nature  of  Things.  Hales . 
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PREFACE. 


TH  E  general  purpofe  of  the  fol¬ 
lowing  effays  is  to  fhew,  that  there 
is  a  principle  in  matter,  which, 
hitherto,  has  not  been  much  attended  to  f 
and  that  this  principle,  forming  the  cement, 
or  bond  of  union,  among  the  infenfible 
particles,  is  to  be  held  as  the  immediate 
caufe  of  firmnefs  and  perfedt  cohefion  in 
thofe  bodies,  wherein  it  enters  the  compo- 
fition,  and  is  to  -be  regarded  as  the  thing 
that  prevents  their  diffolution  and  decay. 

It  being  the  author’s  intention  to  apply 
this  dodtrine  particularly  to  medicine,  he 
begins  his  inveftigation  by  tracing  the  pro- 
grefs  of  digeftion,  and  fhewing  that  the 
principle  above  hinted  at,  is  received  into 
animal  bodies,  by  the  way  of  the  chylifer- 
ous  canals  ;  and  this  makes  up  the  fubjedt 
of  the  firft  effay,  and  of  fome  part  of  the 
fecond. 


This 
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This  point  being  proved  by  a  number 
of  experiments,  and  illuftrated  by  fome 
pradical  obfervations,  he  goes  on  to  fhew, 
from  experiment  alfo,  that  animal  fubftan- 
;ces  become  putrid  from  the  lofs  of  the 
above-mentioned  principle;  feeing,  that 
putrefadion  is  found  to  arife  from  the  re- 
folution  and  difunion  of  the  fever al  con- 
ftituent  particles 3  and  offers  a  new  theory 
for  explaining  the  immediate  caufe  of  that 
degree  of  putrefadion,  which  often  takes 
place  in  the  living  body.  Here  an  oppor¬ 
tunity  -is  taken  of  introducing  fome  experi¬ 
ments,  in  order  to  determine  whether  or 
not  putrid  animal  fubftances  are  to  be  re¬ 
garded  as  alcaline;  and  it  appearing  from 
thefe  that  fuch  fubftances  are  in  reality  of 
an  alcaline  nature,  and  that  fome  writers 
of  very  great  note  have  been  mif-led  into 
a  contrary  opinion,  probably  from  obferv- 
ing  that  alcalies  refill  putrefadion  ;  he  then 
proceeds,  in  the  third  eflay,  to  examine, 
experimentally,  the  power  of  antifeptics 
in  general ;  and  finds  that  this  depends,  for 
the  molt  part,  on  reftraining  the  flight  of 
the  cementing  principle. 

An  enquiry  then  commences  concerning 
the  power  of  different  things  to  reftore 
foundnefs  and  fweetnefs  to  fubftances  al¬ 


ready  putrid ;  and  it  is  fliewn,  likewife 
from  experiment,  'that  this  may  be  accom- 
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plifhed  by  reftoring  the  cementing  prin¬ 
ciple. 

This  naturally  leads  ta  a  confederation 
of  the  moft  effe&ual  methods  of  curing 
putrid  difeafes,  which  is  alledged  to  depend 
greatly  on  the  application  of  fuch  things 
as  are  known  to  be  capable  of  furnifhing  a 
large  proportion  of  the  principle  fo  often 
mentioned;  and  this  is  particularly  exem¬ 
plified  in  the  cure  of  the  fea-fcurvy  ;  a 
difeafe  wherein  the  mafs  of  fluids  is  evi¬ 
dently  in  a  ftate  of  putrefa&ion. 

In  confequence  of  this  hypothefis,  a 
propofal  enfues  for  trying  new  methods  to 
prevent  or  cure  the  fcurvy,  at  fea;  and  this 
affords  matter  for  a  fourth  eflay,  to  which 
is  annexed  a  very  accurate  account  of  that 
moft  deftrudlive  difeafe,  extracted  from  the 
writings  of  John  Woodall,  an  old  Eng- 
lifh  furgeon,  whofe  works  feem  to  be  but 
very  little  known. 

The  fifth  eflay  contains  a  number  of 
mifcellaneous  experiments  and  obfervations, 
all  tending  to  a  further  proof  of  what  had 
been  advanced  in  the  four  precedings  ones  * 
and,  moreover,  lays  down  eafy  and  expedi¬ 
tious  methods  of  diflolving,  in  water,  cam¬ 
phor,  and  all  kinds  of  refinous  fubftances. 

The  foundation  of  the  foregoing  doc¬ 
trine  having  been  laid  near  forty  years  a- 
go,  by  the  celebrated  Do&or  Hales,  and, 
of  late,  much  improved  by  Doctor  Black, 

(late 
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(late  Profeflbr  of  Medicine  at  GiafgdW’* 
but  now  of  Chemiftry  at  Edinburgh)  it  will 
be  proper  that  the  reader  be  thoroughly  ac¬ 
quainted  with  the  Analyfis  of  Air,  in  the 
firft  volume  of  Hale’s  Staticks  ;  and  with 
the  experiments  on  Magnefia,  in  the  fecond 
volume  of  the  Edinburgh  Phyfical  and  Li¬ 
terary  Eflays ;  as  alfo  with  the  experiments 
made  by  Doctor  Pringle,  and  which  are 
to  be  found  in  the  Philofophical  Tranfadti- 
ons,  or  in  the  Appendix  to  that  learned 
phyfician’s  Obfervatioiis  on  the  Difeafes  of 
the  Army :  the  following  papers  being  de- 
figned  as  a  fequel  to  all  the  three  writers 
juft  now  mentioned. 

The  favourable  reception  of  the  firft 
Edition,  .has  engaged  the  Author  to  revife 
this  in  the  moft  careful  manner,  and  to 
make  fuch  alterations  and  additions,  as  he 
hopes  will  render  his  labours  ftill  more  ac¬ 
ceptable  ;  particularly,  there  is  an  experi¬ 
ment  added  to  thofe  of  the  fecond  effay, 
which  may  be  looked  on  as  conclufive  With 
refpedt  to  the  theory  of  putrefaction  ;  and 
there  are  others  added  to  the  fifth,  in  or¬ 
der  to  illuftrate  further  the  properties  of 
that  principle,  which  is  the  general  objedt 
of  the  whole  performance. 

In  the  appendix  to  the  fourth  eflay,  there 
are  feme  exlradts  of  letters,  and  other 
papers  concerning  the  methods  propofed 
for  treating  the  Scurvy  atSea, 
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ESSAY  I. 

ON  THE 

FERMENTATION 

O  F 

ALIMENTARY  MIXTURES* 


The  main  bujinefs  of  natural  philofophy  is  to 
argue  from  phenomena,  without  feigning 
hypotheses.  Newton. 


H  E  old  chemifts  believed,  that  all 
^  T  ^  the  true  fpontaneous  changes  of  bo- 
dies,  were  the  effects  of  fermenta- 
M  tion  ;  and  Boerhaave  once  held  the 
fame  opinion,*’  though  he  afterwards  came  to 
reftrain  it  within  very  narrow  limits,  and  would 
buffer  nothing  to  be  called  Fermentation  which 
did  not  produce  either  an  ardent  fpirit,  or  an 
acid  ;  thus  entirely  confining  it  to  what  are 
ufually  called  the  vinous  and  acetous  ftages,  and 
altogether  rejecting  the  putrefaBiv <?,  as  look¬ 
ing  on  putrefaction  to  be  a  quite  different  pro- 
cefs,  and  no  way  allied  to  fermentation. 

B  But 
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Bur  this  reftridlion,  which  was  meant  for 
the  fake  of  clearnefs  and  precifion,  has  rather 
introduced  confufion,  with  regard  to  the  term 
putrefadlion.  This  word,  in  its  common  ac¬ 
ceptation,  is  always  underftood  to  imply  a 
plain  tendency  to  deftrudlion  in  bodies,  ac¬ 
companied  with  every  fign  of  rottennefs  and 
offenfivenefs, :  and,  accordingly,  we  often 
meet  with  it  in  writers,  in  this  fenfe,  when 
perhaps,  in  the  very  fame  page,  we  fhall  be 
told,  that  the  aliment  is  prepared  for  nourifh- 
ing  the  human  body  by  putrefadlion  ;  that  mo¬ 
tion,  life  and  heat  are  communicated  to  the 
fluids  by  putrefadlion  ;  and  that  nature  throws 
off  morbific  matter  from  the  conftitution  by 
the  means  of  putrefadlion. 

The  later  chemifts,  therefore,  who  have 
reduced  this  branch  of  natural  philofophy  to  a 
more  intelligible  and  methodical  fyftem,  than 
that  of  the  great  man  juft  now  mentioned,  ap¬ 
proach  nearer  to  the  ancient  opinion,  and  de¬ 
fine  fermentation  to  beL  an  £C  intefline  motion , 
sc  which  arijing  fpontaneoujly  among  the  infenji- 
cc  hie  parts  of  a  body ,  produceth  a  new  dlfpoji - 

tion9  and  a  different  combination  of  thofe 
€C  parts.’9 

From  this  definition,  it  is  plain,  that  a  great 
number  of  the  natural  changes  which  daily 
take  place  in  the  animal,  and  vegetable  king¬ 
doms,  fhould  be  looked  on  as  fo  many  modes 
of  fermentation  ;  and  that,  in  particular,  the 
digeftion  of  our  food  ought  to  be  regarded  as 
a  fermentatory  procefs. 
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The  experiments  already  made  by  the  very 
learned  and  ingenious  Dr.  Pringle,  feem  fiiffi- 
cient  to  convince  every  unbiased  reader  of  the 
truth  of  this  theory;  which,  if  we  confider 
the  matter  with  any  degree  of  attention,  we 
fhall  find  to  be  abfolutely  neceffary,  in  order 
to  bring  about  that  new  difpofition,  and  that 
different  combination,  of  the  infenfible  parts  of 
the  alimentary  fubftances  which  enable  the  im- 
menfe  variety  of  difcordant  fnixtures  that  enter 
the  compofition  of  our  food,  to  depart  fo  far 
from  their  original  natures  as  to  become  one 
mild,  fweet,  and  nutritious  fluid  ;  for  this  de¬ 
mands  a  great  deal  riiore  than  mere  mechani¬ 
cal  mixture  and  diffolution,  which  is  the  moil 
that  the  common  theories  *  of  digeftion  ex¬ 
tend  to  ;  lince  they  do  not  feem  exprefly  to 
require,  nor  indeed  fuppofe,  fuch  an  abfolute 
change  to  be  wrought,  in  the  firft  paffages,  on 
the  nature  of  the  different  kinds  of  food  as 
would  enable  them*  to  become,  fo  foon  as  we 
fee  they  do,  one  and  the  fame  fubftance  with 
the  body  into  which  they  are  received. 

It  alfo  appears  pretty  plain,  from  E)f .  Prin¬ 
gle's  experiments,  that  there  is  fomewhat  ge¬ 
nerated,  or  fet  free*  during  th  e  fir  ft  flage  of 
the  fermentation  of  animal  and  vegetable  mix- 

B  i  tures, 

*  Here  we  muft  except  Hoffmatfs  theory  ;  for  he  infills 
much  on  the  compleat  change  that  the  aliment  undergoes 
in  the  firft  paflages ;  and  makes  digeftion  a  mere  fermen- 
tatory  procefs ;  as  may  be  feen  at  large  in  his  chapter  de 
AlimentGrum  Solutions  6?  Saliva  Ufu ,  and  the  three  fucceed- 
ing  ones. 
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cures,  which  hath  a  power  of  correcting  putre¬ 
faction.  But,  in  order  to  obtain  ftill  further 
proofs  concerning  this  particular  point,  as  well 
as  to  gain  a  more  thorough  knowledge  of  fer¬ 
mentation  in  general,  I  determined  to  repeat 
fome  of  the  doctor’s  experiments,  and  to  try 
fuch  others  as  I  thought  had  the  greateft  ten¬ 
dency  towards  an  illuftration  of  both. 

To  fulfil  thefe  Intentions,  I  made  up  the  fix 
following  mixtures : 

1 .  Bread  and  water,  about  four  ounces. 

2.  Bread  and  boiled  mutton,  beat  up  thin, 
with  the  requifite  quantity  of  water ;  in  ail  about 
four  ounces.  This  was  called  the  fimple  fer¬ 
mentative  mixture. 

3.  Four  ounces  of  the  fimple  fermentative 
mixture,  with  two  drachms  of  frefh  lemon- 
juice. 

4.  Four  ounces  of  the  fimple  mixture,  beat 
up  with  an  ounce  of  fpinage. 

5.  Four  ounces  of  the  fimple  mixture,  with 
an  ounce  of  green  water-crefles. 

6.  Four  ounces  of  the  fimple  mixture,  with 
two  drachms  of  a  very  fetid  liquor  that  lay 
about  putrid  mutton. 

These  mixtures,  being  put  into  phials  nor 
clofely  flopped,  were  all  placed  in  a  moderate 
degree  of  heat,#  on  the  top  of  a  fand  furnace, 
wherein  a  retort  was  at  work,  on  a  procefs 

which 

*  The  degree  of  heat  in  this,  and  in  all  the  other  expe¬ 
riments  of  the  like  fort,  was  (as  near  as  could  he  adj lifted) 
that  of  the  human  of  body. 
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Table  I.  Of  ALIMENTARY  MIXTURES. 

Mixtures 

of 

At  the  end  of  6  hours. 

At  the  end  of  22  hours. 

At  the  end  of  30  hours. 

At  the  end  of  46  hours. 

After  54  hours. 

At  the  end  of  4  days. 

(1)  Bread 
and  water. 

Shews  no  fign  of  in- 
teftine  motion. 

Still  remains  perfe&ly 
quiet. 

Still  at  reft. 

Still  at  reft. 

Still  at  reft. 

A  fournefs  now  per¬ 
ceivable. 

(2)  Bread, 
mutton, 
and  water. 

F ermentation  fairly  be¬ 
gun  ;  fmell  of  the  mix¬ 
ture  perfedtly  fweet. 

F ermenting  now  very 
brilkly. 

1 

Brifk  ;  the  fmell  of  the 
mixture  perfedtly  fweet 
and  a  litttle  pungent. 

Brifk  and  fweet ;  much 
froth  at  top. 

Brifk  and  fweet. 

Fermentation  appeared 

to  be  now  very  near 
over;  liquor  fweet,  both 
to  the  fmell  and  tafte. 

(3)  The 
fame,  with 
frefh  juice 
of  lemons. 

In  brifk  fermentation; 
perfectly  fweet  ;  fmell 
of  the  lemon  juft  per¬ 
ceivable. 

Very  brifk;  immerfed 
a  fmall  bit  of  putrid 
mutton  in  this  mixture. 

Brifk ;  no  fmell  now 
perceivable  in  the  bit  of 
putrid  mutton,  but  that 
of  the  mixture. 

Still  fermenting;  the  li¬ 
quor  clear  and  fweet;  re¬ 
moved  the  bit  of  mutton 
and  hung  it  up  to  dry, 
it  being  perfedtly  fweet. 

Motion  ftopt ;  the  bit 
of  mutton  dried  and 
fweet. 

Diftilled  this  mixture  ; 
an  almoft  infipid 
phlegm,  with  rather  a 
vinous,  than  an  acid 
tafte,  was  the  produce. 

(4)  The 
lame,  with 
fpinage. 

In  brifk  fermentation; 
a  heavy  kind  of  fweetifh 
fmell,  not  unlike  that  of 
the  fenugreek  feed. 

Very  brifk  ;  fufpended 
a  little  bit  of  putrid  mut¬ 
ton  in  the  phial,  fo  as  not 
to  touch  the  mixture. 

Brifk  ;  no  fmell  in  the 
bit  of  mutton,  but  that 
of  the  mixture. 

Fermentation  appeared 
to  be  almoft  over  ;  li¬ 
quor  clear  and  fweet  ; 
removed  this,  and  the 
phial  with  lemon-juice, 
to  a  cool  place,  and 
corked  them  clofe  ; 
hung  up  the  mutton. 

Motion  ftopt,  the  bit 
of  mutton  dried  and 
fweet. 

The  fmell  of  this  mix¬ 
ture,  before  diftillation, 
was  a  little  inclinable  to 
the  cheefy,  and  the 
phlegm  obtained  by  di¬ 
ftillation  had  a  fmall  de¬ 
gree  of  pungency,  with 
the  fame  rancid  flavour. 

(5)  The 
fame,  with 

water- 

crefles. 

Motion  not  fo  brifk  as 
in  the  two  laft,  but  con- 
fiderably  more  fo  than 
in  the  fimple  mixture  ; 
fmell  of  the  herb  but 
barely  perceivable. 

Very  brifk;  poured  half 
an  ounce  of  frefh  ox¬ 
gall  into  the  phial. 

Not  fo  brifk  as  in  the 
morning  ;  perfedtly 
fweet. 

Liquor  clear  and  fweet; 
ftopt  the  phial  well,  and 
removed  it  to  a  cool 
place;  the  mixture  tail¬ 
ed  a  little  of  the  gall. 

Motion  ftopt. 

This  mixture  was  . 
fweet,  with  the  fenu¬ 
greek  flavour. 

(6)  The 
fame,  with 
fome  pu¬ 
trid  ani¬ 
mal  li¬ 
quor. 

Motion  greater  in  this 
phial  than  in  any  of  the 
others,  with  a  thick 
fcum  and  froth  on  the 
furface ;  not  the  leaft  ill 
fmell  to  be  perceived, 
tho’  the  putrid  liquor 
was  exceedingly  offen- 
live  when  firft  added. 

Very  brifk ;  tho’  in  the 
coldeft  place  of  all  the 
phials.  (Every  one  of 
the  mixtures  were  now 
perfe&ly  fweet,  and  had 
loft  the  peculiar  fmell 
of  the  herbs,  &c.) 

Brifk  and  fweet. 

i 

1  \ 

Still  in  brifk  fermenta¬ 
tion,  and  fweet. 

Removed  the  phial, 
and  ftopt  it  clofe ;  fer¬ 
mentation  now  almoft 
over. 

The  mixture  was  now 
upon  the  turn  ;  a  little 
fournefs  juft  perceiva¬ 
ble. 

To  face  page  5. 
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which  required  a  continual  fire  for  three  or 
four  days. 

In  order  to  have  a  fynoptical  view  of  the 
progrefs  from  time  to  time,  I  formed  the  an¬ 
nexed  table,  No.  I.  wherein  I  minuted  down 
the  feveral  appearances,  exactly  as  they  fhew- 
ed  at  each  examination  ;  but  the  general  pro¬ 
grefs  of  the  five  mixtures  that  fermented  was 
as  follows  : 

In  three  or  four  hours  the  inteftine  motion 
was  evident  ;  and  foon  after  all  the  folid  part 
of  the  mixtures  rofe  to  the  top  ;  bubbles  of  air* 
and  a  thick  fcum,  formed  on  the  furface  ;  a 
vapour,  with  fome  degree  of  pungency,  and 
which  extinguifhed  fire,  now  began  to  dif- 
charge  itfelf,  and  the  peculiar  fmell  of  the  fe¬ 
veral  ingredjents  having  gradually  gone  off,  a 
fweetifh  kind  of  flavour,  in  fome  of  the  mix¬ 
tures  not  unlike  that  of  fenugreek  feed,  fuc- 
ceeded  to  it  ;  while  the  motion  becoming 
very  brifk,  little  pieces  of  the  folid  matter 
every  moment  fell  to  the  bottom  of  the  phials. 

This  inteftine  motion  continued  for  the  pe¬ 
riods  expreffed  in  the  table  ;  and  by  the  time 
that  it  had  ceafed,  the  mixtures  were  clear, 
great  fhare  of  what  formerly  floated  having 
now  fallen  down  ;  they  were  alfo  perfeclly 
fweet,  and  fuch  of  them  as  were  committed  to 
diftillation,  fent  over  a  water,  or  phlegm, 
with  a  flight  degree  of  pungency,  and  of  the 
fame  fweetifh  fmell  of  the  mixtures,  excepting 
one,  that  had  a  little  of  the  rancid,  or  cheefy 
flavour. 

’  '  ’  *  4 
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Thus  we  fee  that  the  appearances,  during 
the  time  that  thefe  mixtures  were  fermenting, 
are  like  thofe  which  attend  the  working  of  the 
fweet  vegetable  liquors  ;  and,  if  fermented  to¬ 
gether  in  large  quantities,  fiich  mixtures  cer¬ 
tainly  would  produce  a  liquor  of  an  intoxica¬ 
ting  quality. 

For  Travellers  of  good  credit  allure  us, 
that  there  are  among  the  great  variety  of  Tar - 
tar  tribes  inhabiting  the  wilds  of  Siberia ,  fome 
who  have  methods  of  obtaining  an  intoxicating 
liquor  from  milk,  which  is  brought  to  ferment 
by  the  admixture  of  fome  putrid  animal  fub- 
fiance  ;  which  Dr.  Pringle  finds  (and  the  fame 
thing  may  be  feen  in  the  foregoing  table,  at 
No.  6)  to  encreafe  very  powerfully  the  ten¬ 
dency  to  fermentation,  either  in  milk,  or  in  the 
common  fermentative  mixtures.  .  And  others 
of  thefe  northern  nations,  make  themfelves 
drunk  with  an  extraordinary  fort  of  liquor, 
(which,  we  may  well  imagine,  is  none  of  the 
moft  palatable)  made  by  allowing  fifh  and 
water  to  ferment  in  holes  dug  in  the  earth,  and 
lined  with  the  bark  of  the  birch-tree. 

Hence  then  it  appears,  that  mixtures  of 
animal  and  vegetable  fubftances  run  regularly 
through  the  three  ftages  of  fermentation,  term¬ 
ed  by  the  chemifts,  the  vinous ,  acetous ,  and 
futrefablive :  but  as  the  terms  vinous  and  ace¬ 
tous  can,  with  ftri6l  propriety,  be  applied  to 
the  fermentation  of  the  fweet  vegetable  liquors 
only,  it  will  be  more  clear  and  comprehen- 
five,  to  denominate  the^ra*  ftages  of  fermen¬ 
tation. 
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tation,  either  limply,  fin  ft  ^  fecond ,  and  third  ; 
or,  if  it  be  more  agreeable,  jweet ,  four ,  and 
putrid ;  and  chara6lerife  them  by  their  feveral 
products  :  Th  z  fir  ft,  or  fweet  ftage,  as  yield¬ 
ing  a  fweet,'*  agreeably  pungent,  inebriating 
liquor,  which  being  diftilled,  gives  over  an 
ardent  fpirit .  The  fecond ,  or  jSzzr  ftage,  as 
turning  the  fubjetft  manifeftly  four,  and  yield¬ 
ing  an  acid  phlegm  upon  diftillation.  And  the 
third ,  or  putrid ,  when  the  texture  of  the  fub- 
ftance  fermented  is  fairly  deftroyed,  and  hav¬ 
ing  loft  its  original  characters  of  tafte,  colour, 
and  fmell,  it  becomes  fetid,  rotten,  and  often- 
live  ;  and,  if  committed  to  diftillation,  yields 
neither  an  inflammable  fpirit,  nor  an  acid  ; 
but  a  fharp  pungent  liquor,  being  a  folution 
of  volatile  alcaline  fait,  nearly  limilar  to  that 
fait  which  may  be  obtained,  by  the  force  of 
violent  heat,  from  animal  fubftances,  without 
fuffering  them  firft  to  become  putrid,  •f- 

The 


*  Sweet ,  as  oppofed  to  four  and  putrid.  In  the  former 
edition,  this  matter  concerning  the  drinks  of  the  Tartar  na¬ 
tions,  was  mentioned  as  a  thing  not  yet  fufficiently  proved, 
and  therefore  it  was  propofed,  to  confider  the  fweet  ftage  of 
fermentation  as  being  two-fold ;  yielding,  in  the  firft  in- 
ftance,  a  fweet,'  agreeably  pungent,  inebriating  liquor, 
which,  being  diftilled,  gives  Alcohol  ;  and  in  the  fecond, 
a  fweet  liquor  which  is  not  inebriating,  and  only  a  fweetifh 
phlegm  on  diftillation :  But,  on  inquiry,  it  is  found,  that 
the  kinds  of  drink  above-mentioned,  really  are  in  ufe  among 
thofe  people  ;  and  that  thefe  liquors,  when  diftilled,  yield 
an  Ardent  Spirit  :  therefore,  the  divifion  propofed  is  unne- 

f  When  it  is  faid,  that  a  volatile  alcali  may  be  obtained 
from  putrid  fubftances  by  diftillation,  it  is  to  be  remarked, 

that 
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The  reader,  upon  looking  into  the  table, 
will  find,  that  there  were  two  little  bits  of  pu¬ 
trid  mutton  put  into  two  of  the  phials,  while 
the  mixtures  were  fermenting ;  and  that  thefe 
bits  of  fiefh  were  rendered  Tweet.  This  wras 
owing  to  the  action  of  the  vapour,  fet  free  du¬ 
ring  the  fermentation  ;  and,  as  will  be  fhewn 
at  large  in  another  place,  the  vapour  from  the 
fweet  vegetable  liquors  produceth  the  very 
fame  effedb 

It  was  found,  that  the  vapour  from  the  mix¬ 
tures  agreed  likewife  in  another  circumftance 
with  the  Subtile  Gas ,  as  it  was  termed  by  the 
old  chemifts,  namely,  that  of  extinguifhing 
fire  ;  and,  I  dare  fay,  it  would  alfo  fuffo- 
cate  animals.  But  notwithstanding  that  this 
vapour,  if  applied  in  large  quantity  to  the  lungs, 
might  prove  fb  very  pernicious,  yet  it  does 
not  by  any  means  follow^,  that  it  muft  neceffa- 
rily  produce  the  fame  deadly  effedt,  if  pent 
up  in  the  bowels  :  we  may  be  very  cer¬ 
tain  that  it  does  not ;  for  if  that  were  to  be  the 
cafe,  people  would  be  in  very  great  danger 

after 

that  whoever  makes  the  experiment,  muft  not  fuller  fuch 
fubftances  to  remain  too  long  before  they  are  diftilled,  unlefs 
kept  in  clofe  veflels ;  becaufe  the  volatile  alcali,  which  is  the 
offspring  of  putrefaction,  is  diflipated  as  faft  as  it  is  gene¬ 
rated,  infomuch  that,  at  length,  nothing  is  left  behind  but 
an  inftpid  water,  or  a  folid  matter,  being  an  earth  ftmilar 
to  common  mould. 

And  it  is  in  this  way,  that  (linking  water,  after  fome  time, 
becomes  fweet ;  the  volatile  alcali,  generated  by  the  putre- 
faClion  of  the  animal  and  vegetable  iubftances  at  firft  con¬ 
tained  in  the  water,  being,  after  a  while,  entirely  diflipated, 
leaves  the  remainder  without  any  difagreeable  fmell. 
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after  almoft  every  meal  they  eat*  fince  it  is  evi^ 
dent,  that  the  vegetables  moft  commonly  ufed 
as  a  part  of  out  food,  when  mixed,  either 
with  iiefh,  or  with  the  native  animal  juices, 
actually  do  raife  a  fermentation  in  the  firft  paf- 
lages,  which  muft  of  courfe  produce  a  great 
deal  of  this  active  vapour* 

There  is  not  fuflicient  ground  therefore,  for 
acquiefcing  in  a  theory  which  hath  fometimes 
been  taught,  attributing  the  fudden  death  of 
people  who  had  eaten  largely  of  fruit,  or  the 
like,  to  the  adlion  of  this  fubtile  fpirit,  as  fup- 
pofirig  it  to  benumb  and  deprive  the  nerves  of 
ail  power  and  influence. 

If  this  hypothefis  were  not  ill  founded,  per- 
fons  in  thefe  circumftances,  who  have  been 
refcued  from  death  by  die  timely  exhibition  of 
an  emetic,  Would  not  recover  themfelves  fo  im¬ 
mediately  as  they  are  known  to  do  ;  which 
fhews  that  the  diftrefs  muft  have  been  occa- 
fioned  merely  by  the  over  diftenfion  of  the 
ftomach  *  for  had  the  pernicious  vapour  once 
fairly  made  its  deadly  imprefiion,  emptying 
the  ftomach  would  avail  but  little  ;  and,  if  the 
party  recovered  at  all,  it  would  be  but  flowly, 
and  not  without  much  confequent  relaxation, 
and  weaknefs  of  the  paralytick  kind.  * 

Therefore,  inftead  of  imagining  this  adlive 
and  fubtile  vapour  to  be  productive  of  any 
harm  in  the  body,  it  will  appear  hereafter, 
that  there  are  very  ftrong  reafons  for  believing, 

C  that 

*  Vide  Boerhaavii  Element  a  Cbemia 9  tom.  ii.  p.  1 80 
&  1 8 1 . 
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that  it  is  the  grand  prejerver  of  animal  fluids 
from  putrefaction  ;  that  it  attempers  acrimony, 
is  a  principal  agent  in  nutrition  ;  and,  perhaps, 
contributes  fomewhat  to  animal  heat. 

Since  things  of  fuch  different  natures  as 
bread,  lemon-juice,  fpinage,  and  water-cref- 
fes,  all  run  with  equal  facility  into  fermenta¬ 
tion,  we  might  almoft  venture  to  conclude 
that  any  vegetable,  when  mixed  with  an  ani¬ 
mal  fubftance,  and  furnifhed  with  the  requifite 
quantity  of  water,  will  likewife  ferment.  But 
to  try  this  matter  ftill  farther,  in  a  few  days 
after  going  thro’  the  foregoing  experiment,  I 
mixed  up  no  lefs  than  tweny-one  of  this  kind  of 
mixtures,  moft  of  them  being  in  quantity  about 
four  ounces ;  viz. 

1.  Bread  and  water. 

2.  The  fame,  with  fwo  drachms  of  faliva. 

3.  Bread  and  water,  with  green  herbs. 

4.  The  fame,  with  two  drachms  of  faliva. 

5.  Flour  and  water. 

6.  The  fame,  with  two  drachms  of  faliva. 

7.  Green  herbs  and  water. 

8.  The  fame,  with  two  drachms  of  faliva. 

9.  Flour  and  water,  with  green  herbs. 
(The  green  herbs  were  fpinage,  water-cref- 
fes,  and  onions,  equal  parts,  beat  up  toge¬ 
ther.) 

10.  The  Ample  fermentative  mixture,  (i.  e . 
Flefh  meat,  bread,  and  water.) 

1 1 .  Flour  and  flefh  meat,  with  water. 

12.  The  Ample  mixture,  with  about  an 
ounce  of  green  water-crefles. 


13.  The 
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13.  The  fimple  mixture,  with  an  ounce  of 

1 4.  The  fimple  mixture,  with  an  ounce  of 
green  onions. 

15.  The  fimple  mixture,  fix  ounces  ;  lemon- 
juice,  one  ounce. 

1 6.  The  fimple  mixture,  fix  ounces  $  frelh 
wort,  one  ounce. 

17.  The  fimple  mixture,  fix  ounces ;  ftrong 
folution  of  fugar,  one.  ounce. 

18.  The  fimple  mixture,  fix  ounces  5  ftrong 
folution  of  honey,  one  ounce. 

19.  The  fimple  mixture,  fix  ounces ;  vinegar 
one  ounce. 

20.  The  fimple  mixture,  fix  ounces  5  bran¬ 
dy,  one  ounce. 

21.  A  fimple  fermentative  mixture,  made 
with  fait  beef. 

These  mixtures  were  all  made  up  at  night, 
and  lay  fourteen  hours  before  they  were  placed 
in  a  fand  bath,  where  it  was  intended  to  have 
kept  up  a  moderate  degree  of  heat. 

They  were  all  placed  in  the  fand  at  ten 
o’clock  in  the  morning,  being  then,  every  one 

of  them,  perfectly  fweet - The  fire  was  now 

ordered  to  be  kindled  :  In  fix  hours  I  went  to 
fee  how  things  were  going  on,  and  was  great¬ 
ly  vexed  and  difappointed  to  find  that  the  fire, 
through  inattention  of  the  fervant  entrufted 
with  the  care  of  it,  had  been  made  fo  ftrong 
that  the  mixtures  were  all  in  a  much  fairer 
way  to  boil  than  to  ferment.  I  therefore  re¬ 
moved  the  phials  from  the  fand,  and  reckoned 
all  this  as  fo  much  loft  labour,  not  expedling, 

C  2  after 
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after  having  been  fo  much  over-heated,  that 
they  would  ferment  at  all.  However,  in  fix 
hours  more,  I  again  vifited  them,  and  finding 
fome  of  the  mixtures  in  motion,  I  marked 
down  the  feveral  appearances,  exadtly  oppo- 
fite  to  each,  as  may  be  feen  by  looking  into 
the  fecond  table,  and  firft  column. 

But  as  I  imagined  that  the  natural  courfe  of 
the  fermentation  muft  have  been  difturbed 
from  the  firft  fetting  out,  on  account  of  the 
extraordinary  heat,  I  was  not  very  folicitous 
about  a  minute  and  accurate  cbfervation  of  the 
progrefs ;  more  efpecially  as  I  intended  to 
take  the  trouble  of  mixing  up  an  entirely  new 
fet.  I  therefore  did  not  go  near  the  place  where 
the  phials  ftood  for  two  days,  leaving  them  all 
this  while  in  the  cold ;  but  going  then  to  ex¬ 
amine  them,  was  furprized  to  find  that  not- 
withftanding  their  being  unaftifted  by  heat, 
yet  moft  of  them  had  fermeijited,  and  fome  of 
them  were  ftill  in  motion.  I  therefore  minuted 
down,  in  the  table,  the  appearances  particu¬ 
larly  belonging  to  each,  as  they  ftand  in  the 
fecond  column. 

Soon  after  this  time,  I  engaged  in  a  courfe 
of  experiments,  with  a  view  of  difcovering  the 
relative  quantity  of  air,  fet  free  from  different 
compounds,  and  therefore  found  it  unneceffary 
to  repeat  all  the  experiments  of  the  fecond  ta¬ 
ble,  as  I  had  once  intended  ;  but  at  the  end 
of  a  fortnight  I  went  to  the  Elaboratory,  where 
the  phials  had  been  left,  and  found  fome  of 
them  four,  fome  putrid,  others  mufty,  and 
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Alimentary  Mixtures.  13 

tome  of  the  mixtures  ftill  fvveet  ;  but  as  I  had 
not  the  table  with  me,  did  not  minute  them 
down  particularly. 

Now  lince  it  appears,  that  thefe  mixtures 
ferment  fo  very  readily,  even  when  unaflifted 
by  heat,  how  can  there  be  any  doubt  but  they 
mult  run  through  the  fame  procefs  when  they 
are  received  into  the  warm  ftomach,  and  are 
put  in  motion  by  the  fermentative  power  of  the 
faliva  ?  ’which  noc  only  the  authorities  of  Hoff - 
man  and  Bocrhaave ,  but  likewife  the  experi¬ 
ments  lull  now  recited,  fhew  to  bepoffefled  of 
this  power  in  a  very  eminent  degree  ;  as  may 
be  plainly  feen  by  comparing  the  numbers  i , 
3,5,  and  7,  of  thefecond  table,  with  the  mix¬ 
tures  numbered  2,  4,  6,  and  8,  in  the  lame 
table.  * 

On  this  prefumption  the  progrefs  of  digeftion 
in  the  human  body  may  be  traced  in  the  fol¬ 
lowing  manner. 

The  food,  divided  by majlication,  and  mixed 
with  the  faliva ,  is  fitted  for  beginning  the  in- 
tejline  motion  very  foon  after  the  alimentary  fub- 
ftances  are  received  into  the  ftomach;  this  mo¬ 
tion  being  raifed  by  the  temperate  warmth  of 
the  place,  perhaps  by  the  remains  of  the  former 
meal,  but  more  certainly  by  the  fermentative 
power  of  the  faliva ,  and gaftric  juice.  The  firft 
effedl  of  this  motion,  is  to  throw  up,  to  the 
furface,  the  folid  part  *of  the  alimentary  mix¬ 
ture  ; 

*  Every  perfon  muff  have  perceived,  at  one  time  or  o- 
ther,  that  after  a  hearty  meal,  if  an  eru&ation  fhould  by 

any 
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ttire  5  which  foon  again  fubfiding,  the  air 
that  buoyed  up  the  folid  particles  having 
efcaped,  the  union  of  thefe  is  prefehtly  de- 
ftroyed,  and  the  whole  mixed  with  the  digef- 
tive  fluids  ;  this  intimate  mixture  being  much 
aflifted  and  completed,  by  the  agitation  caufed 
by  the  periftaltic  motion,  by  the  alternate  pref~ 
fure  of  the  diaphragm  and  mufcles  of  the  ab¬ 
domen,  and  by  the  continual  pulfation  of  the 
neighbouring  large  blood  veffels. 

Thus  the  aliment  paffeth  on  from  the  jlo ~ 
tnach  into  the  duodenum ,  and  through  the  long 
tradl  of  the  fmaller  inte /lines  ;  where  having 
its  original  nature  entirely  changed,  by  the  ad¬ 
mixture  of  the  bile  and  pancreatic  juice,  but 
chiejiy  by  the  fermenting  motion,  which  ftili  con¬ 
tinues  going  on,  the  feveral  kinds  of  food  are  all 
blended  and  mixed  together  into  one  mild, 
fwcet,  and  whitifh  liquor,  now  in  briik  fermen¬ 
tation,  called  chyle.  This  chyle,  f  fo  com¬ 
pounded  , 

apy  means  be  excited,  fome  of  the  folid  part  of  what  had 
been  taken  into  the  ftomach  comes  back  towards  the 
mouth.  If  the  meal  confifted  of  a  mixture  of  animat  and 
vegetable  food,  it  is  part  of  the  vegetable  that  always  rifes  • 
which  correfponds  exactly  with  the  appearances  in  the  phi¬ 
als,  where  I  conftafttly  obfefved  the  vegetable  part  of  the 
mixture  to  rife  fir  ft. 

*  That  the  chyle  is  a  liquor  in  a  ft  ate  of  adhial  fermenta¬ 
tion  toay  be  proved  byobferving  the  changes  that  happen  in 
milk,  which  is  nothing  but  chyle,  a  very  little  animairzed. 

The  acidity  "which  milk  naturally  contracts  in  a  few  days, 
u  muft  be  confidered  as  the  effect  of  a  fermenting  motion 
which  difcovers  in  that  liquor  an  acid  that  was  not  per- 
ceptible  before  ;  this,  properly  fpeaking,  being  an  acetous 

((  fermentation. 
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pounded,  is  taken  up  by  millipns  of  little  ab¬ 
ler  bent  vefTels,  fully  charged  with  the  fub- 
tile,  a&ive,  antifeptic  fpirit,  and  conveyed 
to  the  receptacle ,  where,  and  in  the  iko* 
rack  duB,  it  is  further  mixed  with  great  quan- 
tites  of  lymph ,  and  after  no  very  long  courfe, 
is  poured  into  one  of  the  large  veins  in  order  to 
comunicate  its  inteftine  motion  to  the  blood,  to 
prevent  the  natural  tendency  of  the  fluids  to  pu¬ 
trefaction,  and  to  repair  the  wafte  which  our  bo¬ 
dies,  every  moment  of  our  lives,  mult  necef- 
farily  fultain. 

The  grofs,  infoluble,  and  fecal  parts  of  the 
aliment  being  thrown  off  from  fuch  as  were 
finer  and  more  nutritious,  pafs  on  to  the  larger 
inteftines  ;  where,  at  their  very  firft  entrance, 
they  meet  with  a  ftore  of  lour  and  putrid  fer¬ 
ments,  lodged  in  the  ccecum ,  which*  in  a  very 
fhort  time,  convert  the  alimentary  remains 
into  their  own  nature  ;  and  thus  communicate 
a  degree  of  fharpnefs  which  mult  foon  ftimu- 
late  the  inteftines  to  a  contraction,  that  ends 
in  expelling  thefe  ufelefs  and  offenlive  matters 
out  of  the  body. 

All  this  is  to  be  underftood  of  the  digeftive 
procels,  as  carried  on  in  perfons  who  have  the 

happinefs 

<c  fermentation,  which  the  milk  pafieth  through  iir  its  way 
“  to  putrefaction,  which  foon  follows  if  it  be  expofed  to  a 
(e  hot  air.”  Macquer * 

Hence  the  reafon  why  a  diet  confifting  entirely  of  milk 
is  fo  apt  to  create  a  fournefs  in  the  firft  paffages ;  for  being 
in  aCtual  fermentation  when  taken  into  the  body,  if  it  be 
not  very  foon  carried  through  the  fmaller  inteftines,  the  fe~ 
cond  ftage  will  come  on.  And  here  we  may  perceive  the 
neceffity  that  there  is  for  the  toiling  and  exercife  of  infants 
at  the  breaft. 
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happinefs  to  enjoy  a  perfectly  found  ftate  of 
health  ;  but  in  valetudinary  people,  of  weak 
and  relaxed  habits ;  in  pregnant  women,  whole 
ftomachs,  and  a  great  fhare  of  the  fmaller 
infeftines,  are  thruft  out  of  their  natural  fitua* 
tions  ;  and  in  people  whofe  inclinations  or 
profeftions  oblige  them  to  lead  fedentary  lives  : 
the  food  is  often  detained  fo  long  in  the  firft 
paflages,  as  to  pafs  on  to  the  Jecond  ftage  of 
alimentary  fermentation  :  and  then  it  produceth 
a  moft  auftere  acid,  which  however  is  exactly 
in  the  fame  ftate  with  a  foreign  acid,  for  the 
ladteals  will  admit  none  of  it  :  It  is  therefore 
of  neceftity  accumulated,  and  proves  the  caufe 
of  four  eru&ations,  heartburning,  vomiting, 
griping,  or  loofenefs,  according  to  its  quam 
tity,  degree  of  ftrength,  and  place  where 
lodged 

THis  imir  acrimony,  when  once  eftablifhed, 
is  not  to  be’ removed  without  feme  difficulty  j 
for  fome  of  it  ays  lying  in  the  firft  paflages, 
ferves  as  a  leaven  to  act  on  every  thing  taken 
into  the  ftomach  ;  and  thus,  hurrying  the  ali¬ 
mentary  mixture  through  the  firft  ftage,  and 
immediately  bringing  on  the  fecond,  renders 
the  food  incapable  of  furnifhing  a  nutritious 
chyle,  as  not  being  thoroughly  changed  and 
fermented,  which  plainly  appears,  from  the 
palenefs,  and  languid  difpofition  of  thofe  peo¬ 
ple  who  are  much  afflidled  with  a  fournefs  in 
the  ftomach.  And  hence  one  reafon,  why 
exercife,  efpecially  riding  (which  agitates  the 
vifeera,  and  prevents  the  too  long  ftay  of  the 

aliment 
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aliment  in  the  firft  paffages)  and  the  aromatic 
gums  and  bitters,  together  with  chalybeates, 
(which  produce  the  fame  effect,  by  their  fti- 
mulating  and  ftrengthening  qualities)  prove  fo 
very  ferviceable  in  all  thefe  cafes. 

But  if  the  aliment,  either  from  its  own 
very  putrefcent  nature,  or  from  its  too  long 
ftay  within  the  confines  of  the  fmaller  intef- 
tines,  fhould  ever  proceed  on  to  the  third  ftage 
of  fermentation,  it  will  then  become  fo  offen- 
five  as  to  occalion  immediate  efforts  to  throw  it 
off,  if  the  quantity  of  putrid  matter  be  in  any 
degree  confiderable  ;  but  if  that  fhould  not  be 
the  cafe,  it  may  then  remain  in  the  body,  and 
gradually  inlinuate  itfelf  into1  the  mafs  of  fluids, 
until  it  accumulates  to  fuch  a  height  as  to  threw 
the  whole  fyftem  into  a  confufion,  which  muff 
terminate  either  in  the  concoftion  and  expulfion 
of  the  offending  matter,  or  in  the  deftrudtion 
of  life  :  For  any  thing  putrid  is  totally  incom¬ 
patible  with  the  perfect  well  being  of  an  ani¬ 
mal  body  ;  and  therefore  P utre fadlion  cannot 
by  any  means  be  admitted  to  a  fhare  in  the 
procels  which  is  to  furnifh  this  body  with  nou- 
rifhment  and  fupport. 

The  fpirit,  or  vapour,  which  is  fet  free  from 
the  mixtures  during  their  fermentation  in  the 
firft  paffages,  which  enters  the  compofition  of 
the  chyle ,  and  with  that  fluid  is  tranfmitted  to 
the  blood ,  appears  to  be  chiefly  the  Fixed  Air 
of  the  alimentary  fubftances ;  but  as  this  matter 
cannot  be  fully  explained,  nor  thoroughly  un- 

D  derftood* 
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derftood,  without  a  knowledge  of  the  pro¬ 
perties  of  air ,  when  conlidered  as  a  confti- 
tuent  principle  of  bodies,  I  muft  referve  the 
further  illuftration  until  it  be  ftiewn  what  thofe 
properties  £re. 


\ 


•ft* 


ESSAY 


ESSAY  IL 


ON  THE 

NATURE  and  PROPERTIES 

O  F 

FIXED  AIR. 

May  we  not ,  with  good  reafon ,  adopt  this  now 
fixed ,  volatile  Proteus,  among  the  chemi « 
ftz/  principles ,  and  that  a  very  adlive  one  P 

Hales. 

HAT  great  improver  of  natural 
^  T  ^  knowledge,  the  honourable  Mr. 
^3?  jfcSl  knew  from  a  variety  of  expe¬ 

riments,  “  that  air  might  be  pro- 
cc  duced  by  the  fermentation,  corrolion,  and 
cc  diffolution  of  bodies ;  by  the  boiling  of  wa- 
“  ter,  and  other  liquors;  by  the  mutual  ac~ 
<c  tions  of  bodies  upon  one  another,  efpecially 
<c  the  faline  ones  ;  and,  laftly,  by  the  ana- 
cc  lyfing  and  refolving  certain  fubftances # 
but  this  noble  philofopher  feems  not  to  have 

D  2  known 


*  Boyle’s  Works,  abridged  by  Shaw,  vol.  iii.  p.  21. 
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known  the  principal  life  of  this  air,  which  is 
fo  intimately  mixed  with,  and  wrought  into 
the  compoiidon  of  animal,  vegetable,  and 
mineral  bodies. 

It  is  therefore  to  the  indefatigable  induftry 
of  the  excellent  Dr.  Hales ,  that  the  world  is 
indebted  for  the  difcovery  that  this  elaftic  mat¬ 
ter,  fo  nearly  refembling  common  air,  is  the 
principle  which  forms  the  cement ,  or  bond  of 
union ,  between  the  feveral  conftituent  parti¬ 
cles. 

But  although  it  is  now  near  forty  years 
fince  this  truly  ufeful  philofopher  published  the 
account  of  his  curious  experiments,  and  there¬ 
by  opened  a  new  field  in  natural  philofophy, 
yet  the  enquiry  hath  been  but  little  profecuted ; 
and,  excepting  the  Baron  de  Haller ,  there  is 
no  fyftematic  writer  that  I  know  of,  either  in 
chemiftry  or  phyfiology,  who  has  given  that 
attention  to  Dr.  Hales' s  difcoveries  which  they 
certainly  merit. 

This  celebrated  phyfiologifi:  indeed  hath 
fully  adopted  the  fyftem  of  Hales ,  and  holds 
air  to  be  the  vinculum  element orum  primarium , 
the  true  cement  which  binds  together  the  earthy 
particles  of  bodies.^ 

All 

*  Videtur  aer  vinculum  elementorum  primarium  confti- 
tuere,  cum  non  prius  ea  elementa  a  fe  invicem  difcedant 
quam  aer  expulfus  fuerit.  Halleri  Elem.  Phyfiologice ,  tom, 
i,  in  capite  prirrio. 

Aeris  dotes  (in  janguine  fcil.)  nondum  fatis  notae  funt. — ■ 
Id  interim  certum  eft,  ad  Gluten  pertinere,  quo  omnium 
iirmorum  in  univerfaNaturaCorporum  elementa  cohere 

ut 
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All  the  other  writers  feera  either  not  to 
know,  or  not  to  believe  any  thing  of  this  the¬ 
ory  ;  lince  fome  of  them  make  Phlogijlon  the 
bond  of  union,  others  look  on  water  as  the 
cementing  principle ,  and  fome  afcribe  cohelion 
folely  to  the  attraction  fubiifting  between  the 
particles  of  elementary  earth . 

And  it  is  this  laft  opinion  which  is  embraced 
by  the  learned  Gaubius  ;  *  but  it  did  not  oc¬ 
cur  to  this  very  celebrated  profeffor,  that  if 
earth  were  the  only  caufe  of  cohejion  in  bodies, 
there  never  could  be  any  change  in  their  com~ 
bination  :  For  cc  if  all  the  parts  of  matter  were 
cc  only  endued  with  a  ftronglyatt rafting  power, 
c<  whole  nature  would  then  immediately  be- 
cc  come  one  unaftive,  cohering  lump  ;  where- 
cc  fore  it  was  abfolutely  neceffary,  in  order  to 
cc  the  adluating  and  enlivening  this  vaft  mafs 
<c  of  attracting  matter,  that  there  fhould  be 
cc  every  where  intermixed  with  it  a  due  pro- 
“  portion  of  ftrongly  repelling  elaftic  particles, 
cc  which  might  enliven  the  whole  mafs  by  the 

inceflant 

s 

ut  omnino,  neque  fere  metallnm,  neque  os,  neque  lapis, 
neque  tefta,  neque  Sal  diffolvatur  quin  aer  extricatus  pro- 
deat.  Ejufdem ,  tom.  ii.  p.  155. 

*  In  ficca  materie  terreum  pras  aliis  cohasrentiflimum  eft, 
atomorum  fuarum  in  proximos  c.ontadtus  compadtione  duri- 
tiem  daturum  vix  edomandam  nifi  aliorum  interventu  mol- 
liretur.  Hoc  principium  cohaefionis,  quietis  inertias.  Et 
ipfa  glutina,  terras  quam  continent  fuam  cohasrentiam  de- 
bent  Gaubii  Inftit.  Patbolog.  Med.  fedt.  142  &  143. 

But  ifmglafs,  and  other  fubftances  of  the  like  nature,  are 
deprived  of  the  glutinous  quality  by  quick-lime  ;  the  rea- 
fon  of  which  will  be  laid  before  the  reader  in  the  courfe  of 
thefe  Eflays,  particularly  the  fifth. 
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44  mceffant  action  between  them  and  the  at- 
44  tracking  particles.5’* 

Now  the  diftinguifhing  property  of  the 
earthy-principle  is,  that  it  refills  the  a6tion  of 
fire,  and  remains  behind  the  reft,  after  they 
are  all  raifed  or  diflipated  :  But  it  is  plain, 
that  the  principle  upon  which  cohefion  imme¬ 
diately  depends  is  of  a  volatile  or  fugitive  na¬ 
ture,  not  fixed  and  inert ,  like  earth  ;  other- 
wife,  the  face  of  this  globe  would  be  covered 
with  dead  bodies  ;  for  when  once  a  ftop  is  put 
to  the  life  of  either  animal  or  vegetable,  they 
become  no  longer  ufeful  in  the  general  lyftem, 
as  organized  bodies ;  and  it  is  then  abfolutely 
neceflary  that  their  frame  fhould  be  diflolved, 
and  their  elementary  particles  difperfed,  in  or¬ 
der  to  form  nourifhment  for  thole  beings  that 
yet  continue  to  live. 

It  will  appear  hereafter,  that  the  opinions 
of  Hales  and  Haller  are  well  grounded  ;  and 
that  the  principle  which  is  generally  known  by 
the  name  of  Fixed  Air ,  is  the  immediate  caufe 
of  cohefion,  fince  the  prefervation  of  firmnefs 
and  foundnefs  in  bodies  depends  on  reftraining 
the  efcape  of  this  air ;  for  the  moment  it  flies 
off \  and  refumes  its  elaflicity ,  we  fhall  fee  that 
the  other  conftituent  particles,  the  earth's ,  the 
f aline,  the  oily  or  inflammable ,  and  the  aqueous , 
being  thereby  put  in  motion,  immediately  be¬ 
gin  to  exert  their  feveral  peculiar  attractive  and 
repulfive  powers,  and  run  into  new  combina¬ 
tions ,  which  fir  ft  change,  and  at  length  alto- 

-  gether 


*  Hales’s  Staticks,  vol.  i.  p.  314. 
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gether  deftroy,  the  texture  of  the  fubftance 
they  formerly  compofed,  provided  that  this 
fubftance  contained  in  itfelf  a  fufficient  quan¬ 
tity  of  water  to  allow  of  the  inteftine  motion, 
by  giving  the  proper  degree  of  fluidity  ;  *  for 
without  fluidity  there  can  be  no  inteftine  mo¬ 
tion,  and  without  inteftine  motion  there  can 
be  no  change  of  combination  ;  fince  we  fee 
that  fuch  animal  and  vegetable  bodies  as  are 
fuddenly  deprived  of  their  water,  or  naturally 
contain  very  little,  are  almoft  as  durable  and 
unchangeable  in  their  textures  as  minerals. 

That  this  air ,  which  is  alledged  to  be  the 
cementing  principle,  lhould  have  the  property 
of  paflfing,  from  a  repellent  elajlic  ftate,  to  the 
op pofite,  of  nonelajlic  and  flrongly  attracting, 
and  vice  verfa ,  is  not  eafily  comprehended  ; 
nor  indeed  could  it  be  believed,  if  the  num¬ 
ber  of  experiments,  which  prove  it,  had  not 
put  the  matter  beyond  all  manner  of  doubt  : 
So  that  the  fact  is  as  certain  as  that  we  breathe 
air.  ■f- 

This,  as  well  as  the  property  of  elective 
attraction  in  the  minute  particles  of  matter,  was 
not  unknown  to  that  amazingly-comprehenlive 
genius.  Sir  Ifaac  Newton ;  X  and  it  was  by 
purfuing  the  hint  of  that  great  man,  that  Dr. 
Haleys  engaged  in  an  enquiry  which  enabled 

him 

*  Here  we  are  not  to  underfland  abfolute  fluidity,  but 
only  fuch  a  degree  of  moifture  and  foftnefs  as  will  allow  the 
feveral  conftituent  particles  to  fhift  and  change  their  places. 

t  See  Hales’s  Staticks,  vol  i.  p.  293,  and  vol.  ii.  p.  279 
Of  281. 

t  See  Newton’s  Optics,  queft.  30  Of  31. 
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him  to  eftablifh  the  theory  aforementioned  * 
and  which  hath  been  illuftrated  and  confirm¬ 
ed,  with  regard  to  a  particular  clafs  of  bodies, 
by  the  experiments  of  Dr.  Black .  # 

But  there  is  ftill  a  great  deal  wanting  to 
complete  the  illuftration,  which  demands  a 
number  of  accurate  experiments ;  more,  per¬ 
haps,  than  will  fuit  the  leifure  or  inclinations 
of  any  one  perfon,  and  therefore  muft  be 
brought  to  perfection  by  the  united  labours  of 
many. 

With  this  view,  I  began  a  fet  of  experi¬ 
ments,  and  refolved  to  obferve  carefully  the 
appearances  attending  the  fermentation  of  fuch 
mixtures  as  ufually  make  up  part  of  our  food, 
and  alfo  the  appearances  which  attend  the  pu¬ 
trefaction  of  animal  fubftances  ;  hoping  from 
this  branch  of  enquiry  to  obtain  further  light 
concerning  fome  points  of  very  great  impor¬ 
tance  in  the  animal  oeconomy, 

EXPERIMENT  i. 

To  try  the  relative  quantity  of  air,  fet  free 
from  different  mixtures  by  fermentation,  I  put 
into  three  phials,  marked  i,  2,  and  3,  firft, 
the  Ample  fermentative  mixture,  about  three 
ounces  ;  fecondly,  a  like  quantity  of  bread 
and  water  ;  and  the  third  phial  had  nothing 
but  three  ounces  of  common  water  ;  thefe  two 
laft  being  clefigned  as  ftandards. 

■  '  b  !■  The 

*  In  his  experiments  on  Magnefia. 
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The  phials,  as  reprefented  at  B  (fig.  1.) 
were  placed  in  a  tin  pan  (A)  half  full  of  wa¬ 
ter,  on  little  pedeftals,  and  covered  over  with 
cylindrical  glaffes  (C)  of  feven  inches  in  height, 
and  three  in  diameter. 

The  air  was  then  drawn  out  of  the  cylin¬ 
drical  glaffes,  by  fudlion  through  a  fyphon,  fo 
as  to  raife  up  the  water  about  half  way,  and 
then  little  bits  of  paper  were  pafted  on  the 
fides,  to  mark  the  rife  of  the  water. 

Every  thing  being  thus  ordered,  the  whole 
apparatus  was  placed  before  a  fire,  at  fuch  a 
diftance  as  was  fufficient  to  keep  up  a  mode¬ 
rate  degree  of  heat. 

As  the  heat  began  to  operate,  the  vapour 
in  each  of  the  glaffes  expanded  itfelf,  and 
forced  down  the  water  to  a  certain  depth, 
nearly  about  half  an  inch  ;  but  at  the  end  of 
eight  hours,  when  the  mixture  of  bread  and 
flefih-meat  (No.  1)  was  in  brifk  fermentation, 
the  water  in  its  cover  was  funk  one-third  more 
than  in  the  other  two,  and  in  twelve  hours  it 
was  double,  being  then  a  complete  inch  from 
the  mark. 

During  the  night,  the  whole  became  cool ; 
the  confequence  of  which  was,  that  the  ex¬ 
panded  vapour  in  the  glaffes  2  and  3  was  found 
in  the  morning  perfe&ly  condenfed,  the  water 
having  returned  to  its  original  heighth  ;  while 
the  air  that  had  been  fet  free  from  the  ferment¬ 
ing  mixture  (No.  1)  ftill  maintained  its  elafti- 
city,  keeping  down  the  water  in  the  cylindri¬ 
cal  glafs  an  inch  and  two-tenths, 
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The  pan  was  again  placed  before  the  fire ; 
and,  at  fix  in  the  evening,  the  water  in  the 
glafs  belonging  to  No.  i.  was  forced  down 
two  inches,  that  in  the  other  two  half  an  inch. 

Next  morning,  the  vapour  being  again  con- 
denfed  by  the  cold  during  the  night,  the  wa¬ 
ter  flood  at  an  inch  and  a  half  from  the  mark 
in  the  fermenting  phial,  but  in  the  phials  No, 
2  and  3,  it  rofe  to  the  marks  as  before. 

I  placed  the  whole  again  near  the  fire,  and 
the  vapour  operated  as  before.  On  the  third 
morning,  the  water  belonging  to  the  phial 
No.  2  had  returned  as  ufual  to  the  original 
heighth  ;  while  in  the  other.  No.  i ,  it  was 
ft  ill  kept  down  a  full  inch  and  half,  by  the 
force  of  the  extricated  air. 

I  now  threw  out  the  bread  and  water  (from 
No.  2)  and  put  into  the  fame  phial  half  an 
ounce  of  boiled  beef  cut  fmall,  and  two  ounces 
of  water  ;  and  having  placed  it  under  the  co¬ 
ver,  and  raifed  the  water  by  fu6lion,  as  before, 
I  fet  it  in  the  pan  along  with  the  fermented 
mixture,  which  by  this  time  had  entirely  ceafed 
from  working.  After  ftanding  fix  hours  in 
the  warmth,  no  elaftic  air  appeared  to  have 
been  fet  free  from  the  beef,  the  water  being 
funk  only  half  an  inch.  The  other  phial 
(No.  j )  now  flood  exadlly  at  an  inch  and  a 
half,  which,  allowing  half  an  inch  for  the  ex¬ 
pan  lion  of  the  vapour,  fhewed  that  the  mix¬ 
ture  had  now  been  for  fome  time  in  a  condi¬ 
tion  to  abforb  air,  as  Dr,  Hales  termed  it,  for 

at 
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at  the  fame  hour  on  the  day  before  the  water 
was  down  two  inches. 

On  the  4th  morning,  when  all  was  cool, 
the  fermented  mixture  was  found  ftill  to  keep 
down  the  water  near  an  inch,  but  in  the 
glafs  with  the  beef  only  the  water  was  up  to 
the  mark. 

From  hence,  and  from  other  experiments,^ 
it  fhould  feem,  that  animal  fubftances  when 
alone,  and  the  fubftance  of  vegetables  when 
alone,  do  not  part  with  their  air  without  fome 
reluctance  ;  but  that  when  the  two  are  njix- 
ed  together,  under  certain  conditions,  that 
then  an  attraction  begins,  which  prefently 
throws  off  the  air  that  fo  clofely  adhered  to 
each  of  them  in  a  feparate  ftate ;  and  this  air, 
in  the  moment  of  its  extrication,  refuming  its 
elafticity,  deftroys  the  union  of  the  minute 
particles,  and,  producing,  an  inteftine  mo¬ 
tion,  totally  changes  the  nature  of  the  body 
in  which  it  was  fixed,  by  allowing  a  new 
difpofition,  and  a  different  combination,  to 
take  place* 

It  has  appeared  that  the  alimentary  mix¬ 
tures,  though  at  firft  they  throw  off  a  confi- 
derable  quantity  of  elaftic  air,  yet,  after  fome 
time,  they  abforb  this  air,  and  again  reduce  it 
to  a  nQn-elafiic  ftate. 

As  the  fermentation  in  the  ftomach  mu  ft  be¬ 
gin  very  foon  after  the  aliment  is  received  into 

it, 

*  See  No,  1  of  the  firft  table ;  and  No.  i,  3,  5,  and  7, 
of  the  fecond  table;  and  compare  them  with  thofe  mix¬ 
tures  that  had  either  flefh  or  faliva. 
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it,  we  may  reafonably  conclude,  that  the  ali¬ 
mentary  mixture  will  alfo  begin  to  abforb  much 
fooner  in  the  bowels  than  it  appeared  to  do  in 
the  phial ;  and  thus  the  elaftic  air,  which  is 
fet  free  from  the  food,  will,  in  great  meafure, 
return  to  a  fixed,  or  non-elaftic  ftate,  before 
the  chyle  encers  the  ladteals.  * 

It  has  been  imagined  by  a  very  ingenious 
gentleman,  -j-  that  the  alimentary  fubftances 
carry  their  fixed  air  into  the  blood,  without 
its  ever  having  been  extricated,  or  thrown 
off  into  an  elaftic  ftate,  during  digeftion ; 
but  this  is  to  fuppofe,  that  thefe  fubftances 
are  never  thoroughly  broken,  nor  fuffer  any 
change  of  combination,  from  the  adlion  of 
the  digeftive  organs;  a  fuppofition  which 

cannot 

*  ie  Since  we  find  fuch  great  quantities  of  elaftic  air  ge- 
si  nerated  in  the  folution  of  animal  and  vegetable  fubftan- 
u-  ces,  it  muft  needs  be,  that  a  good  deal  does  conftantly 
46  arife  from  the  diftblving  of  the  aliments  in  the  ftomach 
c<  and  bowels,  which  diflolution  it  greatly  promotes  ;  fome 
se  of  which  may,  very  probably,  be  reforbed  again  by  the 

6(  fumes  which  arife  with  them. - Thus  we  fee,  that  the 

sc  variety  of  mixtures  in  the  ftomach  appear  fometimes  to 
*c  generate,  and  fometimes  to  abforb  air.  In  a  true  kindly 
“  digeftion,  the  generating  power  exceeds  the  abforbing 
46  power  but  a  little  ;  but  whenever  the  digeftion  deviates 
€i  in  fome  degree  from  this  natural  ftate,  to  generate  a 
S(  greater  proportion  of  elaftic  air,  then  are  we  troubled 
46  more  or  lefs  with  diftending  fiatufes.”  Hales's  Stat .  val. 
i.  p.  309. 

i  Dr.  Black.  In  his  Dijfertatio  Med.  Inaug.  De  Humors 
acido  a  Cibis  orto ,  he  is  fo  far  from  believing  that  the  ali¬ 
ment  naturally  ferments  in  the  ftomach,  that  he  looks  on 
fuch  fermentation,  when  it  does  happen,  to  be  the  paufe  of 
many,  and  thofe  very  dangerous  difeafes,  See  p.  £,  and  9 
of  the  Thefts  above-mentioned. 
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cannot  by  any  means  be  allowed  ;  it  being 
demonflrable  (as  I  humbly  apprehend)  that 
the  food  is  intirely  broken,  and  its  original 
nature  totally  changed,  while  it  is  palling 
through  the  alimentary  canal. 

EXPERIMENT  2. 

Into  the  fame  three  phials  which  were 
made  ufe  of  in  the  foregoing  experiment  I 
put,  firft,  the  Ample  fermentative  mixture  ; 
2,  the  fame,  with  one-third  frefh  lemon* 
juice  ;  3,  the  fame,  with  one-third  claret. 

The  phials  were  all  placed  in  the  pan  as 
before,  and  the  water  drawn  out  by  fudtion. 
The  phial.  No.  1,  prefently  began  the  mo¬ 
tion,  the  folid  part  all  riling  to  the  top  ;  and 
as  it  fermented,  I  found  that  more  air  was 
extricated  than  their  had  been  from  No.  1, 
of  the  preceding  experiment,  which  I  afcrib- 
ed  to  the  tendernefs  of  the  mutton  which  was 
ufed  in  this  prefent  mixture,  as  having  been 
longer  kept  than  fome  beef  that  I  had  mixed 
up  for  the  former  trial. 

No.  3,  with  the  claret,  did  not  begin  to 
move  until  it  had  flood  24  hours  ;  and  No.  2, 
with  the  lemon-juice,  after  remaining  thirty- 
fix  hours,  fhewed  no  figns  of  motion  at  all  ; 
fo  that  here  the  proportion  of  lemon-juice 
was  too  great  ;  and  it  appears  to  have  acted 
as  a  pure  acid,  which,  as  well  as  fermented 
liquors,  is  found  to  reltrain  the  alimentary  fer¬ 
mentation® 


E  X  P  E- 
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EXPERIMENT  3  . 

At  the  end  of  thirty-fix  hours,  I  threw 
out  thele  mixtures,  and  filled  the  phials  again, 
with,  1,  the  fimple  fermentative  mixture, 
and  an  ounce  of  green  herbs  ;  ( viz .  onions, 
water-creffes,  and  garden-creffes,  aa  p.  & ) 

2.  The  fermentative  mixture,  with  an  ounce 
of  lemon-juice  and  half  an  ounce  of  Jaliva  ; 

3.  The  mixture,  with  two  drachms  of  very 
fitrong  rum. 

The  mixture.  No.  2,  with  the  lemon- 
juice  and  Jaliva ,  began  to  ferment  immediate¬ 
ly  ;  and,  before  two  hours  were  expired,  all 
the  folid  ingredients  had  rifen  ;  No.  1  began 
foon  after  5  but  it  was  not  till  after  ten  hours, 
that  the  mixture  with  the  rum  fhewed  any 
figns  of  motion. 

Here  we  have  another  ftrong  inftance  of 
the  fermentative  power  of  the  Jaliva ,  which 
being  compared  with  thole  in  the  fecond  table, 
plainly  ihew  that  Boerhaave  and  Hoffman  were 
both  in  the  right,  when  they  afcribed  this 
quality  to  that  fluid. 

When  the  mixture  with  the  lemon-juice 
had  ceafed  from  working,  I  dropt  Lixivium 
Tartari  into  fome  of  the  liquor,  but  not  the 
leaf!  ebullition  enfued,  which  fhews,  how  in- 
tirely  the  fermenting  motion  changes  the  na¬ 
ture  of  the  fubftance  fermented  ;  for  here 
was  one-third  of  this  mixture,  a  fharp  acid 
liquor,  which  would  have  efferverfced  vio¬ 
lently 
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lently  before  the  fermentation  began  ;  and 
hence  we  may  conclude,  that  acids,  even  in¬ 
dependant  of  their  mixture  and  dilution  by 
the  native  animal  juices,  muft  be  neutralized 
by  the  mere  force  of  fermentation  in  the  firft 
paflages,  if  the  digeftion  proceeds  as  it  ought 
to  do. 

In  the  mixture  with  the  herbs,  the  fmell 
of  the  onion  was  ftill  very  ftrong,  even  after 
the  fermentation  was  over ;  which  agrees 
with  what  every  body  muft  have  perceived, 
with  regard  to  the  fermentation  of  things  of 
this  fort  in  the  ftomach  ;  fome  of  this  tribe, 
fuch  as  garlick,  retain  their  peculiar  fmell, 
even  after  they  have  undergone  fo  much  of 
the  action  of  the  body,  as  to  become  perfpi- 
rable  matter. 

Although  the  mixture  with  the  rum  was 
the  lateft  in  beginning,  yet,  after  the  motion 
began,  it  was  more  brifk,  and  finifhedits  career 
fooner,  than  either  of  the  other  two  phials  ; 
but  not  above  half  the  quantity  of  air  was  ex¬ 
tricated  that  their  was  from  the  fimple  mix¬ 
ture,  No.  1,  of  the  foregoing  experiment. 

EXPERIMENT  4. 

Two  of  the  phials  were  placed  in  the  pan 
and  covered  with  the  glafles  ;  one  having 
two  ounces  of  a  caudle,  made  of  oaten  gruel, 
Lilbon  white-wine,  and  fugar,  with  a  little  le¬ 
mon-juice  ;  and  the  other,  the  fame  quantity 
of  the  caudle,  and  two  drachms  of  faliva. 

The 
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The  phial  which  had  the  faliva,  began  the 
fermenting  motion  immediately,  but  it  never 
became  brifk,  and  in  about  14  hours  intirely 
ceafed  ;  a  fmall  quantity  of  air  was  extricated 
at  firft,  but  the  mixture  foon  went  on  to  the 
abforbent  ftate,  for  by  the  time  that  the  fer¬ 
mentation  had  ceafed,  the  water  in  the  cylin¬ 
drical  glafs  was  raifed  half  an  inch  above  the 
mark. 

The  other  phial  without  the  faliva  never 
Ihewed  any  ligns  of  motion. 

EXPERIMENT  5. 

I  filled  the  three  phials,  i ,  with  juice  of 
turnips  alone  ;  2,  the  fame  juice,  with  two 
drachms  of  faliva  ;  and,  3,  bread  and  water, 
with  two  drachms  of  faliva,  and  as  much  fpirit 
of  vitriol  as  gave  the  mixture  a  confiderable 
degree  of  fharpnefs,  and  made  it  effervefce 
fmartly  upon  dropping  in  oil  of  tartar . 

The  phial  No.  2,  with  the  faliva ,  began 
to  fhew  iigns  of  motion  immediately ;  and,  in 
five  or  fix  hours,  the  fimple  turnip  juice  was 
likewife  in  motion,  and  both  the  one  and  the 
other  fermented  very  brifkly. 

But  No.  3,  though  it  fhewed  figns  of  mo¬ 
tion  very  early,  never  became  brifk  ;  fo  much 
had  the  acid  deftroyed  the  fermentative  pow¬ 
er  of  the  faliva .  However,  what  little  mo¬ 
tion  it  did  undergo,  fo  far  altered  the  ftate  of 
the  acid,  that  it  would  not  effervefce,  upon 
adding  the  fixed  alkali. 


EXP  E» 
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EXPERIMENT  60 

Into  one  of  the  phials  I  put  three  ounces 
of  the  fimple  fermentative  mixture,  and  a 
drachm  of  the  .cortex  in  powder  ;  into  the  fe- 
cond  phial  I  put  the  fame  quantity  of  the 
mixture,  and  a  drachm  of  carr  aw  ay-feeds  in 
powder  ;  the  third  had  nothing  but  three 
ounces  of  the  mixture,  to  ferve  as  a  ftandard 
to  the  other  two. 

The  phial  with  the  bark  began  to  fheW 
figns  of  motion  as  foon  as  it  became  warm, 
and  the  other,  with  the  feeds,  in  two  hours 
after  ;  the  fimple  mixture  was  not  in  motion 
till  three  hours  later. 

The  cortex  fermented  very  brifkly,  as  did 
aifo  the  carra way-feeds  5  but  there  was  at  lead: 
one  half  more  air  extricated  from  the  latter 
than  from  the  former,  which  fliews  that  many 
of  the  carminatives  may  generate  air  in  the 
bowels,  as  well  as  expel  it :  And  if  thefe 
things  were  given  in  large  doles,  we  might 
account  for  their  action,  by  faying,  that  it  is  the 
fudden  extrication  of  their  air  which  ftimulates 
the  mufcular  coat  of  the  ftomach,  and  enables 
it  to  throw  off  the  offending  flatus. 

But  as  they  are  always  given,  and  indeed 
can  only  be  taken  in  fmall  quantities,  it  is  up¬ 
on  the  hot  oil  with  which  thefe  aromatic  fub- 
ftances  abound,  that  their  carminative  virtue 
depends ;  for  we  lee  that  ardent  fpirits,  which 

F  neither 
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neither  contain  much  air  themfelves,^  nor  fa¬ 
cilitate  the  extrication  thereof  from  any  thing 
they  are  mixed  with,  are  yet  very  powerful 
carminatives,  which  muft  therefore  be  owing 
folely  to  their  power  as  ftimulants. 

EXPERIMENT  7, 

.  I  had,  on  a  former  occafion,  made  up 
mixtures  with  fugar,  wort,  and  honey,  but 
as  the  progrefs  of  that  experiment  was  inter¬ 
rupted,  I  refolved  to  repeat  it. 

Three  mixtures  were  made  accordingly  : 

1 .  Of  boiled  mutton  (without  any  bread) 
3fs,  water  ^ij3  and  frefh  wort,  or  infufion  of 
malt,  3ij. 

2.  The  fame  quantity  of  mutton  and  water, 
with  two  ounces  of  a  ftrong  folution  of  brown 
fugar  (about  four  to  one). 

3.  The  like  quantity  of  mutton  and  water, 
with  two  ounces  of  ftrong  folution  of  honey. 

Th  ese  phials  were  not  placed  in  the  pan, 
as  in  the  foregoing  experiments,  but  flood  in 
a  fand  bath,  heated  by  a  lamp. 

The  mixture,  No.  1,  with  the  wort,  was 
the  firft  that  began  the  fermenting  motion, 
and  that  very  early,  in  lefs  than  an  hour  after 
the  phial  became  warm  ;  the  fugar  began  next, 
about  two  hours  later  ;  but  the  honey  was 
not  in  motion  until  it  had  flood  above  eight 
hours. 

*  “  I  found  very  little  air  in  54  cubick  inches  of  brandy.’® 
Hales*  s  St  at.  vol.  i.  p.  1 8 1 . 
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I  frequently  fhook  all  thefe  mixtures, 
and  found  the  fermentation  greatly  accelerated 
thereby. 

Thus  it  appears  that  honey  is  not  fo  fer¬ 
mentable,  when  mixed  with  animal  fubftances, 
as  fugar  ;  nor  fugar  fo  prone  to  fermentation 
as  the  common  infulion  of  malt  ;  and  per¬ 
haps  thofe  disturbances  in  the  bowels,  which 
are  often  obferved  in  people  of  delicate  and 
very  irritable  constitutions,  after  the  ufe  of 
honey,  are  occasioned  by  this  refractory  qua¬ 
lity,  Since  it  may  lie  a  considerable  time  un- 
diffolved  in  the  Stomach,  and  there  aCl  as  a 
Stimulating  fait. 

Upon  the  fame  principle,  this  may  guide 
us  in  directing  fugar  and  honey  in  the  diet  of 
Sick  perfons  :  Where  the  nature  of  a  djfeafe 
requires  a  diet  of  the  moSt  eafily  fermentable 
kind,  fugar  mutt  be  preferable  to  honey  ;  un- 
lets  fomewhat  of  a  laxative  nature  be  likewife 
demanded,  when  honey,  unlefs  the  patient 
has  a  peculiar  dislike  to  it,  will  have  the  ad¬ 
vantage. 

EXPERIMENT  8. 

While  thefe  mixtures  were  in  fermenta¬ 
tion,  I  fufpended  a  little  thin  bit  of  very  pu¬ 
trid  mutton  in  the  neck  of  the  phial  with  the 
wort,  and  left  it  there  during  the  night ;  in 
the  morning  it  was  found  to  have  loft  the  pu¬ 
trid  ftench,  having  now  no  fmell  but  that  of 
the  mixture. 

F  2 
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EXPERIMENT  9. 

I  also  fixed  one  extremity  of  a  bended 
glafs  tube  into  the  neck  of  the  phial  with  the 
iugar,  and  the  other  into  a  little  bottle  con¬ 
taining  a  drachm,  or  thereabouts,  of  the  fpirit 
of  fal  ammoniac  made  with  quick-lime  (as  re- 
preferred  in  the  third  figure).  After  they  had 
remained  in  this  fituation  twenty-four  hours, 

I  feparated  the  phials,  and  dropping  in  fpirit 
of  vitriol  on  the  volatile  alkali,  found  it  elder- 
vefce  very  fmartly. 

Afterwards,  I  transferred  the  air  from  a 
Ample  fermenting  mixture  (i.  e.  Bread,  flefh 
meat,  and  water)  into  the  fame  cauftic  vola-r 
tile  alkali  ;  as  I  did  likewife  from  melafTes 
wafh  #  in  fermentation,  and  from  a  mixture 
of  cortex  and  putrid  bile,  which  fermented 
brifkly,  and  fweetened  the  putrid  gall,  all 
with  equal  fuccefs  ;  in  every  one  of  thefe 
inftances  the  fpirit  of  fal  ammoniac  effervefc- 
ing  very  fmartly,  after  having  been  fupplied 
with  air  from  the  fubftances  in  fermentation. 

Which  fhews,  that  the  air  fet  free  during 
the  fermentatory  procefs,  although  it  refumes 
its  elafticity  immediately  on  being  thrown  off, 
4S  yet  capable  of  returning  inflantly  to  a  fixed 

hate, 

*  MelafTes  wafh,  as  it  is  termed  by  the  diftillers,  is  a  li¬ 
quor  brewed  from  melafTes  and  water,  and  afterwards  fer¬ 
mented  by  the  means  of  yeaft ;  in  order  to  diftil,  and  make 
what  are  uiyally  called  fugar-houfe  fpirits. 
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ftate,  provided  it  meets  with  any  fubftance 
which  hath  the  power  to  receive  it. 

But  here  I  find  that  I  have  been  proceeding 
rather  too  faft,  unlefs  the  reader  ftiould  hap¬ 
pen  to  be  perfectly  well  acquainted  with  Dr. 
Black's  very  ingenious  paper  on  the  magnejia: 
if  he  is,  I  fhall  be  underftood  ;  if  not,  I  fhali 
appear  to  have  talked  in  a  language  altoge¬ 
ther  unintelligible. 

It  is  fufficiently  known,  that  the  'volatile  al- 
caline  fpirits ,  when  made  by  the  admixture  of 
quick-lime  in  the  diftillation  (which  they  for 
the  mofi:  part  are,  in  order  to  render  them 
more  pungent)  do  not  effervesce  upon  the  addi¬ 
tion  of  an  acid  ;  and  that  no  fait,  in  a  concrete 
form,  ever  rifes  when  the  procefs  is  carried  on 
in  this  manner. 

But  it  was  never  well  underftood  what  00 
cafioned  thefe  peculiarities,  until  Dr.  Black 
publifhed  his  experiments. 

From  thefe  it  appears  very  plainly,  that  cal¬ 
careous  earths  have  a  ftrong  degree  of  affinity 
with  ffxed air,  and  in  their  natural  ftate  abound 
with  it  ;  that  by  calcination  they  are  deprived 
of  their  air,  and  on  account  of  this  deprivati¬ 
on,  acquire  a  high  degree  of  caufficity ,  and 
become  foluble  in  water  ;  and  that,  on  the 
other  hand,  this  caufticity  is  deftroyed,  and 
the  quick-limb  rendered  mild \  and  infolubk , 
by  refforing  its  ffxed  air . 

Now  crude  fal  ammoniac  is  a  combination  of 
the  marine  acid  with  the  volatile  alcali ;  but  it 
naturally  cQntains  no  ffxed  air,  Quick-lime 9 

therefore* 


> 
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therefore,  when  joined  with  fal  ammoniac ,  in 
order  to  make  the  volatile  fpirit,  detains  the 
acid  of  the  crude  fait,  and  buffers  nothing  but 
the  volatile  alcali  to  rife  along  with  the  phlegm 
in  the  diftillation  :  But  this  fpirit,  fo  raifed, 
having  no  fixed  air  in  its  compofition,  cannot 
effervefce  upon  the  addition  of  an  acid  ;  for 
effervefcence  depends  on  the  fixed  air  of  the 
mixture  flying  off,  and  refuming  its  elafticity, 
while  the  acid  and  alcaline  particles  are  ruffl¬ 
ing  into  clofe  union ;  #  neither  can  the  parti¬ 
cles  of  the  volatile  fait  run  together,  and  form 
ehryftals,  becaufe  air  is  the  bond  of  union  in 
this  fait.  But  when  chalk  or  fixed  alcaline  falts 
are  ufed  in  the  diftillation,  thefe  fubftances, 
being  replete  with  fixed  air ,  fend  over  fome 
of  it  along  with  the  volatile  alcali  ;  and  this 
air,  renders  the  fpirit  mild  and  effervefcent, 
and  enables  the  fait  to  put  on  the  concrete 
form. 

NEUMAN  imagined,  that  perhaps  the 
cc  quick-lime  abforbs,  and  detains  the  earthy 
cc  matter,  which  is  the  hafis  of  the  volatile 
fait,  and  on  which  its  folid  form  and  its  ef- 
fervefcence  with  acids  depend.”  And  he  re¬ 
lates,  cc  that  on  keeping  fpirit  of  fal  ammo- 
niac,  made  with  quick-lime,  for  ten  years, 
it  loft  almoft  all  its  volatility  and  fubtility, 
cc  and  in  this  ftate  effervefced  ftrongly.”  f* 

But 

*  Vide  Boerhaav.  Element .  Chemiee,  tom.  i.  p.  53 i>  & 
tom.  ii.  p.  398. 

f  Neuman's  Chemiftry  by  Lewis ,  p.  223. — Du  Hamel's 
theory  is,  that  when  fal  ammoniac  is  diftilled  with  chalk, 

'  or. 
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But  there  is  not  the  lea  ft  occafion  for  wait¬ 
ing  fo  long  to  produce  this  change  in  the  na¬ 
ture  of  the  caufiic  volatile  alcali ,  fince  it  may 
at  any  time  be  brought  about  in  ten  minutes 
by  transferring  the  air  from  fome  other  fub- 
ftance  into  the  non- effervef cent  fpirit ;  as  any 
one  may  ealily  fatisiy  himfelf  by  the  follow¬ 
ing  exceedingly  pretty  and  conclufive  experi¬ 
ment,  which  is  the  contrivance  of  Dr.  Blacky 
and  communicated  by  him  to  my  very  ingeni¬ 
ous  friend  Dr.  Francis  Hutchefon ,  ledlurer  of 
chemiftry,  in  the  univerfity  of  Dublin . 

Put  a  frpall  quantity  of  the  volatile  fpirit 
made  with  quick-lime  into  the  little  phial  mark¬ 
ed  A,  in  figure  2,  and  fix  clofely  into  its 
neck,  fo  as  that  no  air  may  efcape,  one  leg 
of  the  bended  glafs  tube  (B)  and  infert  the 
other,  and  likewife  lute  it  well,  into  the  mouth 
of  a  larger  phial  (C)  into  which  fome  alcaline 
fait  hath  been  previoufly  put.  This  phial  muft 
have  a  little  hole  drilled  in  the  upper  part  of 

it, 

or  fixed  alcaline  falts,  fome  portion  of  earthy  matter  comes 
over  with  the  volatile  alcali,  and  enables  it  to  form  a  con¬ 
crete  fait ;  whereas,  when  quick-lime  is  ufed,  no  earthy 
matter  rifes  in  the  diftillation  ;  tho’  it  does  not  appear  why 
the  earthy  matter  fhould  not  rife  as  readily  from  quick¬ 
lime,  as  from  chalk  or  fixed  alcali.  Fie  likewife  adds,  that 
as  lime  has  the  property  of  detaining  grofs  oily  matter,  it 
keeps  down  the  grofs  part  of  the  volatile  alcali,  which  is  of 
an  oily  nature,  and  lets  only  the  more  fubtile  part  come 
over  with  the  phlegm  in  the  diftillation  ;  and  hence,  the 
fpirit  made  with  quick-lime  becomes  fo  much  more  pun¬ 
gent  and  volatile. 

See  the  2d  &  3d  memoir  on  fal  ammoniac  in  Mem.  de 
V  acad.  Roy  ale  des  Sciences ,  for  the  year  1735. 
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it,  as  at  D,  that  through  this  aperture,  and  by 
means  of  the  fmall  glafs  funnel  (E)  an  acid 
may  be  gradually  dropt  in. 

Th  ings  being  thus  fixed,  pour  in  fpirit  of 
vitriol,  or  any  other  acid,  that  an  effervefcence 
may  enfue  ;  and  while  that;  is  going  on,  the 
little  hole  (at  D)  is  to  be  ftopt  occafionally,  in 
order  to  force  over  the  extricated  air  into  the 
phial  A.  An  ounce  of  alcaline  fait  expended 
in  this  manner  will  ferve  to  fupply  a  like  quan¬ 
tity  of  caujiic  alcaline  fpirit  with  a  fufficiency 
of  air  to  make  it  effervefce  very  fmartly,  when 
the  phials  are  feparated,  and  an  acid  dropt 
into  the  one  which  contains  the  (before)  non- 
effervefcent  fpirit . 

EXPERIMENT  jo. 

Ma  ny  of  the  preceding  experiments  have 
(hewn,  in  the  ftrongeft  light,  the  fermenta¬ 
tive  power  of  the  faliva  :  1  determined,  how¬ 
ever,  to  try  it  once  more,  and  to  compare  it 
with  the  bile,  in  regard  to  this  quality. 

I  therefore  mixed  an  ounce  and  half  of 
bread  and  water,  beat  up  thin,  with  half  an 
ounce  of'  faliva  :  and  the  fame  quantity  of 
bread  and  water,  with  half  an  ounce  of  ox-galL 

The  firft  mixture  fhewred  figns  of  motion 
from  the  very  beginning,  and,  in  lefs  than  an 
hour  after  it  became  warm,  the  motion  was 
briflk  ;  the  fecond,  with  the  gall,  was  not  fo 
foon  in  motion,  it  being  three  hours  before  the 
bread  had  all  fairly  rifen  to  the  fur  face  ;  but 

the 
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the  fermentation  continued  twice  as  long,  and 
the  motion  was  more  brifk  than  in  the  mixture 
with  the  faliva. 

And  thus  it  appears  very  plain  that  the  bile 
has  a  power,  like  other  animal  fluids,  to  raife 
a  fermentation*  when  mixed  with  vegetable 
fubftances. 

EXPERIMENT  11. 

Two  drachms  of  boiled  mutton*  perfedlly 
fweet,  were  beat  up  with  an  ounce  of  water* 
and  put  into  one  phial ;  the  fame  quantity  of 
the  mutton  beat  up  with  half  an  ounce  of  fa * 
liva ,  and  as  much  water,  were  put  into  ano¬ 
ther  phial ;  and  both  of  them  left  in  the  com¬ 
mon  temperature  of  the  air,  which  was  cool 
for  the  leafon  (beginning  of  June)  the  ther¬ 
mometer  being  at  60. 

In  thirty-fix  hours,  the  contents  of  the  firft 
phial  became  ptitrid ;  the  other,  which  had 
the  faliva ,  remained  fweet  for  forty-eight 
hours  *  but  both  of  them  fermented  ;  that  is 
to  fay,  an  inteftine  motion  took  place,  the 
folid  part  all  rofe  to  the  furface,  and  bubbles 
of  air  repeatedly  formed,  and  continued  dif- 
charging  themfelves,  for  feveral  hours  before 
any  putrid  fmell  was  perceivable, 

EXPERIMENT  12. 

A  drachm  of  boiled  mutton,  perfectly 
fweet,  beat  up  with  an  ounce  of  water,  was 

G  put 
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put  into  one  phial ;  the  fame  mixture  was  put 
into  another,  and  a  bit  of  thread  being  dipt 
in  fome  putrid  liquor  which  lay  about  rotten 
beef,  about  the  tenth  part  of  an  inch  of  this 
thread  was  cut  off,  and  thrown  into  the  phial. 

In  twenty-four  hours,  the  contents  of  the 
fecond  phial,  after  undergoing  the  intefline 
motion,  were  found  putrid  ;  the  firft  did  not 
betray  the  leafl  putrid  fmell  until  it  had  flood 
twelve  hours  longer. 

I  repeated  this  with  bile,  and  found  the 
phial  into  which  I  had  put  the  bit  of  putrid 
thread  began  to  fmell  feveral  hours  fooner  than 
the  other,  which  contained  bile  and  water 
only. 

These  experiments  confirm  the  eighteenth 
of  Dr.  Pringle’s ,  and  plainly  fhew,  that  bodies 
In  a  flate  of  putrefaction  are  exciting  jerments 
to  fuch  as  are  fweet. 

EXPERIMENT  13. 

It  has~appeared  from  the  6th  of  thefe  expe¬ 
riments,  that  the  cortex  ferments  very  readily 
when  joined  with  a  mixture  of  animal  and 
vegetable  matters,  and  even  feems  to  promote 
that  fermentation  ;  but  I  was  defirous  to  know 
how  it  would  operate  when  joined  only  to  the 
faliva . 

With  this  view,  I  mixed  up  a  drachm  of 
the  bark  in  powder  with  half  an  ounce  of 
faliva ,  and  as  much  water.  At  firfl,  there 
did  appear  fome  figns  of  motion,  but  they  pre- 

fently 
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fently  went  off,  and  at  the  end  of  eighteen 
hours  I  found  the  mixture  perfectly  at  reft, 
notwithftanding  it  had  ftood  the  firft  fix  hours 
of  this  time  in  a  moderate  degree  of  heat  ;  for 
the  laft  twelve,  indeed,  it  had  been  buffered 
to  cool. 

I  now  added  half  an  ounce  of  ox-gall  5  but 
no  motion  enfued  till  twenty  hours  more  were 
elapfed  :  Then  I  found  the  folid  part  getting 
up  to  the  furface,  and  the  air-bubbles  collecSt- 
ing  and  difcharging  ;  but  it  is  to  be  obferved 
that  the  phial,  all  this  while,  remained  in  the 
cold. 

Finding  the  motion  begun,  I  placed  the 
mixture  in  a  moderate  degree  of  heat,  and 
then  the  fermentation  became  extremely  brifk, 
and  continued  fo  for  twenty-four  hours,  throw¬ 
ing  off  great  quantities  of  air ;  after  which  it 
ceafed,  owing,  as  I  conjedtured,  to  the  frequent 
agitation  of  the  phial,  which,  as  hath  been  be¬ 
fore  obferved,  confiderably  haftens  and  fhort- 
ens  the  periods  of  this  kind  of  fermentation* 

EXPERIMENT  14. 

In  order  to  clofe  this  feries  of  experiments, 
I  thought  it  would  not  be  improper  to  try 
the  feveral  com/no n  farinacea,  and  to  compare 
them  with  each  other,  in  regard  to  their  re- 
fpe&ive  fermentative  qualities ;  as  this  might 
be  of  ufe  in  determining  which  of  them  are 
eafieft  of  digeftion. 


Having 
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Having  made  up  four  mixtures,  of  wheat, 
barley,  oats,  and  rice,  all  previoufly  freed 
from  their  outward  fhells  or  hulks,  and  well 
boiled,  fo  as  to  burft  the  grain,  and  beat  up 
with  the  ufual  proportion  of  water  and  flefh 
meat,  *  they  were  then  feverally  put  into  phi¬ 
als,  and  placed  in  a  moderate  degree  of  heat, 
about  twelve  hours  after  they  were  firft  mix¬ 
ed. 

It  was  not  eafy  to  fay  whether  the  rice  or 
the  barley  began  firft,  for  both  of  them  were 
in  brilk  motion  by  the  time  that  they  had 
flood  an  hour  in  the  warmth  ;  the  mixture 
with  the  oats  was  not  in  motion  till  about  four 
hours  after  it  became  warm,  and  the  one  with 
the  wheat  was  three  or  four  hours  later  than  it. 

They  all  fermented  very  brilkly,  and  being 
often  agitated,  ran  through  their  firft  ftage  in 
about  forty-eight  hours. 

Thus  we  may  infer,  that  crude  barley  •f* 
and  rice  will  prove  light  and  eafily  digeftible 
food  ;  oats  next  to  them  ;  and  wheat  the  moft 
ftubborn  and  indigeftible  of  all.  But  at  the 
fame  time  we  fee,  that  this  property  in  wheat 
renders  it  by  much  the  fitteft  of  all  the  farina- 
cea  for  the  making  of  bread  ;  as  it  appears  to 
have  firmnefs  fufficient  to  enable  it  to  bear 
fome  degree  of  fermentation  in  the  baking, 
and  yet  retain  enough  of  its  fubftance  to  un¬ 
dergo  the  alimentary  fermentation  afterwards 
in  the  body.  By 

*  Boiled  veal  was  ufed  in  this  experiment. 

t  T  he  barley  here  ufed  was  what  is  commonly  termed 
pearl-b  arley. 
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By  this  time  I  had  fufficiently  latisfied  my- 
felf  with  refpeft  to  the  manner  in  which  di- 
geftion  is  carried  on  in  the  human  body  ;  be- 
ing  now  fully  convinced  that  it  is  neither  more 
nor  lefs  than  a  true  fermentatory  procefs  :  For 
if  we  confider  the  end  of  digeftion,  which  is 
thoroughly  to  change,  feparate,  and  refolve 
into  their  conftituent  particles,  the  different 
fubftances  on  which  we  feed  ;  and  fince  we 
fee  that  all  mixtures  of  animal  and  vegetable 
fubftances,  if  furnifhed  with  the  requifite  quan¬ 
tity  of  water,  and  kept  in  the  proper  degree 
of  heat,^  naturally  and  fpontaneoufly  run  into 
fermentation,  without  the  affiftance  of  any  ex¬ 
citing  ferment,  how  is  t  poffible  to  think 
otherwife,  than  that  the  fame  kind  of  mix¬ 
tures  muft  ferment  in  the  body,  when  at  their 
very  firft  entrance  they  meet  with  a  fluid, 
which,  even  if  their  own  natures  wrere  averfe 
from  fermentation,  would  immediately  bring 
it  on  ?  And  as  they  pals  farther  on,  into  the 
Jlomach  and  duodenum ,  they  ft  ill  meet  with 
more  fluids,  endued  with  the  fame  power,  in 
an  equal,  or  perhaps  fuperior  degree  :  Can 
it  be  imagined  then,  that  thefe  fubftances, 
when  fo  circumftanced,  will  not  undergo  the 
changes  natural  to  them  ?  and  that  a  ferment¬ 
ing  motion  will  not  inftantly  commence,  and 
continue  fo  long  as  they  remain  in  a  place 
where  they  are  free  to  act,  uninfluenced  by 
any  more  powerful  ferment ;  that  is  to  fay, 

fo 

*  Even  heat,  we  find,  is  not  always  necefTary  j  To 
prone  are  many  of  this  fort  of  mixtures  to  ferment, 

/ 
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fo  long  as  they  remain  within  the  confines  of 
the  fmaller  inteftines  f  But  foon  after  the  valve 
of  the  colon  is  pafled,  and  that  the  alimentary 
mixture,  which  as  yet  is  only  in  its  fir  ft  ftage, 
comes  into  contadl  with  the  acido-putrefaBive 
contents  of  the  larger  inteftines,  then  is  its 
fweetnefs  deftroyed,  and  it  proceeds  on  to  the 
fecond  and  third  ftages,  and  thereby  acquires 
a  degree  of  fharpnefs  and  corruption,  *  which 
is  now  become  as  neceflary  as  it  was  that  the 
fweetnefs  fhould  continue  while  the  fopd  re¬ 
mained  in  the  firft  paflages. 

«*■ 

EXPERIMENT  15. 

Adrachm  of  fait  of  wormwood  being  put 
into  one  of  the  cylindrical  glaffes  defcribed  in 
page  34,  and  which  was  ufed  to  cover  the 
phials,  and  an  ounce,  or  thereabouts,  of  juice 
of  lemons,  being  poured  on  the  fait,  the 
mouth  of  the  glafs  was  ftopt,  while  the  ebulli¬ 
tion  continued,  in  order  to  confine  the  air 
which  was  extricated  from  the  mixture. 

Wh  en  the  effervefence  ceafed,  a  live  /par- 
row  was  thrown  into  the  glafs,  and  in  lefs  than 
half  a  minute  expired. 

Th  us  we  fee  that  the  air  which  is  extricated 
from  bodies  by  effervefcence,  as  well  as 
that  which  is  fet  free  in  the  firft  ftage  of  fer¬ 
mentation,  and  conftitutes  the  gas  fylvefire , 

hath 

*  It  is  to  be  obferved,  however,  thgt  the  putrefaction 
of  the  faces  alvina  is  of  a  peculiar  kind  \  and  is  never,  ex¬ 
cepting  in  fome  morbid  cafes,  fo  complete  as  to  furnifh  a 
volatile  alcaliy  on  being  c r  emitted  to  diftillation. 
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hath  the  deleterious  quality  of  fuffocating  ani¬ 
mals. 

But  fal  abfynthii,  and  fuccus  limoimm ,  are 
often  giving  during  the  ebullition,  and,  I  be¬ 
lieve,  there  can  be  no  inftance  fhewn  of  any 
perfon’s  being  deftroyed  by  it,  notwithftand- 
ing  what  we  have  juft  now  feen  in  regard  to 
the  fparrow  which  was  fuffocated  by  the  va¬ 
pour  arifing  from  fuch  a  mixture  ;  therefore, 
the  aCtion  of  this  extricated  or  factitious  air  is 
very  different,  when  applied  direSily  to  the 
lungs ,  and  when  pent  up  in  the  bowels  of  a 
living  animal. 

The  fear  which  the  phyfiohgifis  conceived 
of  this  deleterious  quality  in  the  fubtile  gas , 
and  their  not  well  knowing  how  to  difpofe  of 
the  great  quantities  of  air  which  muft  necef- 
farily  be  thrown  off,  if  the  aliment  were  flip- 
pofed  to  ferment,  feem  to  have  been  he 
the  chief  obftacles  that  prevented  them  from 
embracing  the  doCtrine  of  alimentary  fermen¬ 
tation. 

But  it  feems  now  proved,  that  we  have 
nothing  to  apprehend  with  regard  to  the  firft  ; 
and  in  refpeCt  of  the  latter  objection,  the  ex¬ 
periments  above  recited,  plainly  fhew,  that 
the  air  which  is  fet  free,  either  from  &  ferment¬ 
ing ,  or  from  an  effervefcent  mixture,  although 
it  be  at  firft  truly  elaflic ,  yet  is  of  fuch  a  fur- 
prizing  nature  as  to  be  capable  of  returning  to 
a  fixed ,  or  non-elafiic  Jlate ,  the  moment  it 
meets  with  any  abforbent  body  that  has  power 
to  receive  it. 


And 
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And  if  we  confider  that  this  air7  which  is 
extricated  from  the  food,  has  the  whole  ex¬ 
tent  of  the  alimentary  canal  to  fpread  and  dif- 
fufe  itfelf  through,  we  fliall  find  that  it  never 
can  create  any  uneafinefs,  #  excepting  when 
fome  acrimonious  matter,  or  other  ftimulus,  • 
though  more  remote  (as  in  ibleric ,  by  ft  eric , 
and  nephritic  cafes)  occafions  a  fpafmodic  con-  ' 
ftridlion  in  fome  part  of  the  tube,  and  pre¬ 
vents  thereby  the  free  and  equable  diffufiori 
of  the  elaftic  vapour* 

On  the  contrary,  the  ufual,  natural,  and 
gentle  degree  of  diftenfion  is  of  the  greateffc 
importance  to  the  animal  ceeonomy  •  for  it 
ftimulates  the  mufcular  coats  of  the  ftomach 
and  inteftines,  and  thereby  excites,  and  keeps 
up,  their  periftaltic  motion,  and  enables  the 
laBeal ,  and  other  minute  vefiels,  to  abjorb 
freely  ;  neither  of  which  (the  motion  nor  ab- 
forption)  could  be  well  carried  on,  if  the 

fides 

*  In  habits  where  the  whole  fyftem  of  living  folids  is  too 
much  relaxed,  whether  from  intemperance,  profufe  eva¬ 
cuations,  or  previous  difeafe,  the  mufcular  fibres  of  the  fto¬ 
mach  are  apt  to  yield  too  freely  to  the  elaftic  vapour,  which 
is  thrown  off  in  the  commencement  of  the  digeftive  procefs, 
which  rriuft  neceflarily  bring  on  immediate  diftrefs,  from 
the  over- diftenfion  thus  created ;  but  the  parties  thus  af- 
flidted  generally  have  recourfe  to  a  fpeedy,  though  other- 
wife  dangerous,  remedy,  fpirituous  liquors  :  Drams,  when 
fwallowed  foon  after  the  meal,  not  only  encreafe  the  muf- 
cular  power  of  the  ftomach,  but  alfo  retard  the  alimentary 
fermentation,  and  thereby  give  time,  before  it  be  far  ad¬ 
vanced,  or  that  much  air  is  fet  free,  for  the  food  to  pafs  on 
into  the  inteftines,  where  the  elaftic  vapour  having  fo  much 
more  room  to  diffufe  itfelfi  no  uneafinefs  or  oppreflion  will 
enfue. 
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fides  of  this  long  canal  had  been  fuffered  to 
collapfe.-*  •• 

Then,  fo  much  of  it  as  is  left  unabforbed 
(for  we  have  feen  that  the  fermenting  mixtures, 
after  a  certain  time,  reforb  the  air,  which  at 
firft  flies  off  in  an  elaftic  Hate)  entering  the 
compofition  of  the  chyle*  it  flimulates  the  vef- 
fels  appropriated  to  the  carrying  of  that  liquor, 
and  promoting  their  ofcillatory  motion,  ena¬ 
bles  them  to  pour  their  contents,  in  a  very 
ihort  Ijpace  of  time,  into  the  general  mafs  of 
blood.  : 

Here  the  inteftine  motion  is  communicated 
by  this  active  principle,  the  elaftic  air ;  while 
every  moment  it  meets  with  new  powers  -f*, 
which  reduce  the  requiftte  proportion  to  a 

H  ,  nonelafic 

,  '7  {  *v’  l  }  i  •  1  *  * 5  ,  .  v*.  -  ^  i  .  , 

**  When  all  the  vifcera  of  the  abdomen  are  comprefi- 
fed  by  the  defcent  of  the  .  diaphragm  during  infpiration, 
the  chyle  contained  in  the  lafiteal  veins  is  pufhed  on  to¬ 
wards  the,  receptacle,  becaule,  the  valves  of  thefe  veins 
will  not  allow  it  to  return  back  into  the  inteftines.  Hence* 
that  portion  of  the  ladteal,  which  lies  between  the  firft 
valve,  and  the  orifice  that  opens  into  the  inteftine,  will  be 
•entirely  emptied  ;  but  the  moment  the  diaphragm  afcends 
in  expiration,  and  the  preffure  is  taken  off  from  the  con¬ 
tents  of  the  lower  belly,  the  elaftic  air,  in  the  inteftines,, 
will  force  the  chyle  into  the  aforementioned  void  fpaces  of 
the  ladfeal  veins,  in  the  fame  manner,  and  on  the  fame 
principle,  that  it  raifes  the  Water  in  a  common  pump,  while 
the  pifton  is  lifted  up. 

This  is  the  way  in  which  M.  Senac  accounts  for  the  ab- 
forption  of  the  chyle. — See  his  memoir  in  the  Mem.  de  l* 
Acad.  R.  dei  fciences,  for  the  year  1724. 

f  This  is  afcribed,  by  Dr.  Hales ,  to  the  fulphur  which 
is  in  bodies ;  and  he  feems  to  have  been  led  into  this  opini¬ 
on  from  obferving?  that  the  fumes  of  common  fulphur  have 

a 
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nonelajlic  jiate ,  and  leave  the  remainder  in 
pofleffion  of  its  elajlicity ;  which  is  neceflary, 
to  maintain  the  inteftine  motion,  and  to  ferve 
as  a  counterpoife  to  the  preffure  of  the  atmof- 
phere. 

I  am  well  aware,  that  this  aflertion  con¬ 
cerning  elajiic  air  in  animal  fluids  is  diredlly 
contrary  to  the  do&rine  of  Boerhaave ,  who 
in  exprefs  terms,  condemns  the  theory  of  Bo - 
relli ,  in  relation  to  this  matter. 

That  great  man  taught,  that  the  ah  which 
is  found  in  bodies  of  all  kinds,  and  particu¬ 
larly  in  animal  fluids,  is  there  in  fuch  a  ftate 
as  to  be  altogether  incapable  of  acting  as  air  : 
He  thought,  that  it  was  divided  into  fuch  ex¬ 
tremely  minute  parts,  that  its  particles  were 
folitary ,  and  that,  while  they  remained  in  this 
divided  and  folitary  ftate,  they  had  no  power 
to  exert  any  of  the  properties  of  air ;  but  that 
when  two  of  thefe  particles  came  within  the 
Iphere  of  each  others  adlion,  then  they  acquired 
the  repuljive  power ,  and  became  elajiic  ;  and 
being  joined  by  a  third,  a  fourth  particle,  and 
fo  on,  they  then  burft  forth  in  the  form  of 
genuine  bubbles  of  air. 

But 

a  prodigious  power  to  abforb  and  deftroy  the  elafticity  of 
air. 

But  whether  it  be  in  reality  the  fulphur-principle,  or 
phlogifton,  as  it  is  now  more  generally  termed,  that  has 
the  property  of  fixing,  and  reducing  to  a  ftate  of  non-elaf- 
ticity,  this^  air,  which  we  find  is  thrown  off  from  bodies 
while  they  are  refolving  into  their  feveral  component  parts, 
cannot  poflibly  be  determined  from  any  difcovery  hitherto 
made.  See  Hales'  s  St  at,  vol.  ii.  p.  108. 
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But  as  thefe  particles  are  kept  in  their  foli- 
tary  Jiate  by  the  weight  and  comprefllon  of 
furrounding  matter,  or  by  the  preflure  of  the 
atmofphere,  and  as  they  never  break  loofe  but 
when  the  texture  of  bodies  is  deftroyed,  by 
fire,  effervefcence,  fermentation,  or  putre¬ 
faction  ;  or  by  removing,  almoft  entirely, 
the  weight  of  the  atmofphere,  he  contended, 
that  the  air  in  animal  fluids,  fhould  not  be  re¬ 
garded  as  air  ;  neither  fhould  we  expect  it  to 
exert  any  of  its  ufual  properties  ;  feeing  that, 
while  life  continues,  no  fuch  changes  as  thofe 
above  fpecified,  ever  do  happen.  * 

But  Hoffman  and  Dr.  Hales  are  as  explicit 
on  the  other  lide  of  this  argument ;  and  fome 
of  the  experiments  of  the  latter  fully  authorize 
him  to  be  fo.  His  opinion  is,  that  there  is  a 
“  coniiderable  quantity  of  air  in  vegetables 
<c  upon  the  wing,  and  in  a  very  acftive  ftate 
and  that  this  elaftic  air  invigorates  the  juices 
of  both  animals  and  vegetables,  while  it  con-, 
tinues  in  this  ftate  of  activity.  *fr 

It  appears  alfo  that  the  elaftic  air,  which  is 
mixed  with  the  animal  fluids,  always  pre- 
ferves  the  fame  tenour  with  the  external  air  ; 

H  2  foe 

*  Quin  et  ratum  eft,  aera  latentem  in  liquoribus,  non* 
habere  illas  vires  phyficas  quas  poflidet  dum  extra  liquores 
unitus  exiftit.  Igitur  in  chylo,  la6te,  &c.  adeft  aer  natu- 
raliter,  fed  ita  diifolutus,  atque  proinde  tandiu  non  agens 
ut  aer.  Boerhaav .  Elem.  Chemiee^  tom.  i.  p.  519,  524,, 
525.  Cor  roll.  6,  7,  &  S.  Vide  quoque  Pralettiones  Aca~ 
demicas ,  tom.  ii,  p.  199. 

t  See  the  experiments  in  the  third  chapter  of  the  firft 
volume  of  th  q  S  tat  ids  ^  and  alfo  p.  2x6*  315,  of  ths 
fame  volume. 
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for  if  this  were  not  fo,  the  fides  of  the  vefifels 
mult  frequently  burft  afunder ;  lince  even  the 
common  changes  of  the  atmofphere,  in  its 
ufual  variation,  within  the  compafs  of  three 
inches  of  the  barometer,  would  make  fuch  an 
alteration  of  preffure  as  no  living  body  could 
endure.  # 

But  when  we  are  told,  that  the  atmof- 
phere  is  fo  light  on  the  tops  of  exceedingly 
high  mountains,  that  it  is  fcarce  able  to  fullain 
a  column  of  mercury  of  fixteen  inches ;  -f*  and 
fo  heavy  in  the  bottom  of  deep  mines,  that  it 
canfupport  a  column  of  thirty-one  inches  ;  and 
when  we  know  from  experience,  that  a  man 

may 

*  This  difference  is  calculated  by  Dr.  Wainewright  to 
amount  to  more  than  a  ton  and  a  half  (3982  §  pounds  Troy 
weight.) 

f  The  French  Academicians,  who  went  to  South -America 
in  the  year  1 73A,  in  order  to  *  afure  a  degree  of  the  earth’s 
furface,  found  that  the  Mercury  which  flood  in  the  Baro¬ 
meter  at  twenty-eight  inches  (their  meafure)  on  the  fea- 
Ihore,  fell  to  lefs  than  16  when  they  afcended  the  high 
mountains  in  the  province  of  Quito* 

At  the  city  of  Quito  it  feldom  rifes  above  20  inches,  and 
yet  thefe  gentlemen  felt  no  diffrefs  from  breathing  in  fo 
light  an  atmofphere,  except  on  their  firft  going  there, 
wheh  fome  of  the  company,  who  had  weak  lungs,  fpat  a 
little  blood,  but  thefe  complaints  gradually  wore  off. 

On  the  mountain  called  Pinchmcha,  where  the  Academi¬ 
cians  fixed  one  of  their  ftations  (for  taking  the  triangles) 
the  Mercury  generally  {food  at  16  inches  ;  but  one  day 
Meffrs.  Bouguer  and  de  la  Condaminey  climbed  up  to  the 
fummit  of  a  ftill  higher  mountain,  named  Choubalong , 
where  the  Mercury  flood  at  only  1 5  inches  and  9  lines,  be¬ 
ing  near  1 2  inches  lefs  than  what  it  rifes  to,  on  a  level  with 
the  fea. 

See  the  voyage  de  Meffrs.  Bouguer  and  de  la  Qondamine , 
pour  determiner  la  figure  de  la  Terre. 
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opinion  are  fuch  as  cannot  eafily  be  furmount- 
ed;  they  muft  therefore  be  fupplied  by  the 
way  of  the  chylijerous  canals ,  and  that  in  no 
fmall  quantity  ;  for  the  air,  like  all  the  other 
conftituent  parts  of  the  animal  fluids,  will  re¬ 
quire  to  be  perpetually  renewed :  old  particles 
will  every  moment  fly  off,  and  new  ones 
muft  of  courfe  fucceed. 

There  are  many  ways  of  proving  the  ex- 
iftence  of  air,  in  every  part  of  an  animal 
body. 

Dr.  Hales  found,  that  cc  a  cubick  inch  of 
*c  hogs’  blood,  diftilled  to  dry  fcoria,  produ- 
cc  ced  33  cubick  inches  of  air,  which  air  did 
ec  not  arife  till  the  white  fumes  arofe*”  (Exp* 

49 

iC  Less  than  a  cubick  inch  of  tallow,  be- 
€€  ing  all  diftilled  over  into  the  receiver,  pro- 
duced  eighteen  cubick  inches  of  air.” 
( Exp .  50 mJ 

cc  Half  a  cubick  inch  of  the  tip  of  a  fal- 
€€  low  deer’s  horn  being  diftilled,  produced 
4-  1 17  cubick  inches  of  air,  which  did  not 
begin  to  rife  till  the  white  fumes  arofe  ” 
(Exp,  51.)  <c  Thus  it  appears,  that  the 
*  -  cohefion  of  animal  fubftances  was  not  ’dif- 
folved,  even  in  the  blood,  without  con- 
€C  fiderable  violence  of  fire  ;  though  it  is 
€c  fometimes  done  to  a  fatal  degree,  in,  our 
blood,  by  that  more  fubtiie  diflblvent  fer^ 
ic  mentation.”  * 

cc  Six- 

*  As  Dr.  Hales  held  putrefa&ion  to  be  only  a  degree  of 
fermentation,  he  therefore  ufeth  the  terms  promifcuoufly. 
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cc  Sixteen  cubick  inches  of  fheep’s  blood 
cc  being  put  into  a  bolt-head,  with  a  little 
“  water  to  make  it  ferment  the  better,  in 
cc  eighteen  days  generated  14  cubick  inches 
“  of  air.”  ( Exp .  80.^ 

So  far  Dr.  Hales  ;  but  I  was  defirous  of 
knowing  whether  the  fixed  air  would  pafs 
from  a  putrefying,  animal  fubftance,  into  the 
caufiic  volatile  alcali,  fo  as  to  make  the  faid 
alcali,  become  mild  and  ejfervefcent. 

EXPERIMENT  16. 

In  order  to  try  this,  I  filled  the  two  ounce 
phial  (A)  fig.  3,  with  frefh  mutton,  cut  into 
fmall  pieces,  and  poured  in  as  much  water  as 
ferved  to  fill  up  the  interfaces  ;  into  the  neck 
of  the  phial,  one  leg  of  the  bended  glafs 
tube  (B)  was  inferted,  and  clofely  luted  ;  and 
the  other  fixed  into  a  little  phial  (C)  contain¬ 
ing  about  a  drachm  of  the  fpirit  of  fial  ammo - 
mac  made  with  quick- lime. 

The  phials  thus  joined  together,  were 
hung  up  in  the  common  temperature  of  the 
air.  In  four  days  the  elaftick  vapour,  in  the 
larger  phial,  had  fo  expanded  itfelf,  that  the 
liquor  was  raifed  fome  inches  in  that  leg  of 
the  tube  which  belonged  to  it,  but  upon  agi¬ 
tation  it  fubfided  :  And  this  agitation  I  was 
afterwards  obliged  to  repeat  feveral  times, 
otherwife  the  putrid  liquor  would  have  run 
over  into  the  fmall  phial. 


When 
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When  they  had  remained  in  this  fituation 
for  a  fortnight,  and  that  I  faw  the  mutton 
was  become  highly  putrid,  I  took  off  the 
fmall  phial  with  the  alcaline  fpirit,  and  found, 
upon  dropping  in  fpirit  of  vitrol,  that  a  vio¬ 
lent  effervefcence  enfued.  So  that  here  was 
a  demonfiration ,  that  during  the  progrefs  of 
putrefaction ,  there  is  continually  fome  volatile 
matter  flying  off  from  the  putrifying  fub- 
ftance,  and  that  this  fugitive  principle  is  air , 
which  is  now  extricated,  and  thrown  off, 
from  a  fixed  and  non-elaflic  ftate,  into  one  that 
is  volatile  and  elaftic  ;  but  which,  immediate¬ 
ly  upon  meeting  with  a  proper  recipient,  re¬ 
turns  again  to  its  former  nature. 

The  common  notion  concerning  putrefacti¬ 
on,  which  is  univerfally  taught,  and  as  gene¬ 
rally  believed,  is,  that  bodies  become  putrid 
becaufe  that  air  hath  access  to  them ,  and  com¬ 
municates  fomewhat  ;  and  few  people  feem 
to  have  any  idea  that  putrefaction  enfues  in 
confequence  of  the  lojs  of  fome  principle  ; 
which,  however,  appears  to  be  the  real  caufe. 
For  it  will  be  fhewn  hereafter,  that  the  me¬ 
thods  to  preferve  bodies  from  putrefaction 
and  decay  depend,  almoft  in  every  inftance, 
on  rejtraining  the  flight  of  the  fixed  air  ;  for, 
as  this  principle  cements  and  binds  together  the 
conftituent  particles  of  bodies,  rottennefs,  or 
putrefaction,  which  enfues  in  confequence  of 
the  refiolution  and  difnnion  of  thefe  particles, 
will  not  take  place  while  the  cementing  prin¬ 
ciple  is  prefent. 


But  , 
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But,  in  order  to  determine  fomewhat,  if 
poffible,  concerning  this  affair,  I  made  the 
following  experiment. 

EXPERIMENT  17. 

1 

In  the  beginning  of  June,  the  thermometer 
being  then  about  60 ,  I  took  three  little  pieces 
of  frefh  mutton  (of  about  3!)  one  was  put 
into  a  tea  cup,  and  melted  fiiet  poured  all 
around,  fo  as  to  cover  it  intirely  5  the  fecond 
was  placed  under  a  cupping  glafsj  which  reft- 
ed  upon  a  piece  of  wet  leather  lying  on  the 
cover  of  a  book  ;  and  all  the  air  that  could  be 
exhaufted  was  pumped  out  of  the  glafs,  by 
means  of  the  little  air-pump  belonging  to  it  ; 
and  the  third  piece  of  the  mutton  was  left 
expofed  to  the  open  air  of  the  chamber. 

At  the  end  of  lixty  hours,  the  piece  in  the 
open  air,  though  a  good  deal  dried,  was 
found  to  have  grown  evidently  putrid.  I  then 
went  to  examine  the  piece  in  vacuo ,  and  could 
plainly  perceive  by  its  appearance  through 
the  glafs,  that  it  was  become  highly  putrid, 
for  it  had  grown  mouldy  5  and  upon  lifting 
up  the  cupping  glafs,  which  was  now  loofeii- 
ed  from  the  leather  on  which  it  refted,  the 
fmell  fufficiently  confirmed  this  appearance, 
for  the  putrid  ftench  was  by  many  degrees 
more  offenfive  and  ftrong  than  in  the  piece 
which  had  been  expofed  to  the  open  air. 

Up  on  uncovering  the  bit  of  mutton  w  hich 
lay  involved  in  the  fuet,  it  was  found  perfect¬ 
ly  fweet. 


I 
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EXPERIMENT  18. 

I  resolved,  however,  to  repeat  this  ex¬ 
periment,  and  that  with  a  hill  greater  degree 
of  accuracy  and  attention  ;  and  for  this  pur- 
pofe  having  provided  a  tight  air-pump,  I  took 
four  little  pieces  of  frefh  beef  ;  the  lirfh  being 
weighed,  its  weight  was  found  to  be  exaftly 
458  grains  :  this  piece  was  placed  at  eight  in 
the  evening  (thermometer  being  at  70)  under 
a  fmall  receiver,  and  all  the  air  that  could  be 
exhaufted  was  pumped  out  ;  the  fecond  piece 
weighing  431  grains,  was  covered  with  an 
inverted  glafs  of  the  fame  capacity  with  the 
receiver,  and  refted  on  a  piece  of  wet 
leather,  fpread  over  the  bottom  of  a  China 
plate;  the  third  piece  of  the  beef,  which 
was  nearly  of  the  fame  bulk  with  the  other 
two,  I  put  into  a  cup,  and  poured  melted 
fuet  all  around,  and  over  it ;  and  the  fourth 
piece  of  the  beef  was  hung  up  in  the  open 
air,  on  the  north  fide  of  the  houfe. 

When  twenty-four  hours  were  elapfed,  I 
took  out  the  piece  of  beef  which  had  lain  in  va¬ 
cuo-  it  had  fairly  got  the  offenfive  putrid  fmell, 
and  being  weighed,  was  found  to  have  loft 
between  feven  and  eight  grains. 

The  piece,  No.  2,  which  had  lain  under 
cover,  was  ftill  perfeftly  fweet,  and  had  loft 
only  two  grains  and  a  half. 

The  piece  in  the  open  air  was  almoft  dry, 
and  perfectly  fweet. 

The 
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The  piece  covered  over  with  fuet  was  not 
examined,  as  I  intended  it  fliould  remain  in 
that  lituation  for  fome  days  longer. 

Having  placed  No.  1  again  under  the 
receiver,  and  exhaufted  the  air,  it  was  left 
there  till  morning  ;  when  being  again  exa¬ 
mined,  it  was  found  quite  putrid,  and  wanted 
fifteen  grains. 

No.  2  had  now  like  wife  got  the  putrid  fmell, 
and  being  weighed,  was  found  to  have  loft 
but  five  grains  in  all  ;  fo  that  the  piece  which 
had  lain  in  vacuo  loft  upwards  of  TV,  while 
the  other  wanted  only  TV  part  of  its  original 
weight. 

This  lefs  I  looked  upon  to  be  chiefly  air, 
for  both  the  pieces  appeared  and  felt  as  foft 
%id  moift  as.  they  did  at  firft;  and  as  they  had 
lain  both  of  them  upon  wet  leather,  which  is 
but  little  adapted  tor  abforb  watery  vapours,  I 
did  not  imagine  that  much  of  the  aqueous  part 
could  have  been  exhaled  from  either  ;  but  the 
difference  of  lofs  between  the  two  muft  have 
confifted  entirely  of  air,  lince  the  circumftan- 
ces  of  both  pieces  were  exadtly  alike,  with  re¬ 
gard  to  the  exhalation  of  their  water,  both  of 
them  being  inclofed  in  veflels  of  the  very 
fame  fizc,  and  both  of  them  alike  excluded, 
from  communication  with  the  external  air. 

The  piece  which  had  been  expofed  to  the 
open  air,  was  found,  in  thirty-fix  hours,  to- 
have  grown  perfe&ly  hard  and  dry  ;  but  was 
quite  fiweet,  and  remained  fo,  being  now  r enr 
dered  incapable  of  putrefaction,  by  reafon  of 
the  fudderv  exhalation  of  its  aqueous  part  j 

I  for,. 
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for,  as  hath  been  elfewhere  obferved,  there 
can  be  no  fermentation,  and  confequently  no 
putrelaftion,  without  the  requifite  quantity  of 
water  ;  for  water,  by  giving  fluidity  to  bodies, 
allows  the,  other  principles  to  fhift  their 
places,  and  to  exert  their  feveral  peculiar  at¬ 
tractive  and  repulfive  powers,  which  they  can¬ 
not  poffiblydo  in  a  ftate  of  too  muchdryneis. 

And  hence  we  fee  the  plain  and  obvious 
reafon  why  a  moift  atmofphere  promotes  pu¬ 
trefaction  ;  for,  independent  of  the  putrefac¬ 
tive  miafinata ,  which  are  fometimes  contained 
in  it,  and  which  aft  upon  bodies  as  ferments, 
at  the  fame  time  that  the  efcape  of  the  fixed 
air  is  favoured  by  the  fmaller  degree  of  pref- 
fure,  all  the  water  of  the  putrefcent  fub- 
fiance  is  left  behind  ;  and  even  in  fome  ca ft# 
this  very  water  is  increafed,  which  adds  to 
.the  fluidity,  or  foftnefs  of  the  body  thus  ex- 
» 

H  aving  fuffered  the  piece  which  was  co¬ 
vered  with  melted  fuet  to  remain  untouched 
for  three  whole  days  and  a  night,  I  opened  it, 
and  found  the  beef  perfectly  found,  foft,  and 
fweet  ;  but  it  grew  very  putrid  in  eight  or  ten 
hours  after  it  was  uncovered,  and  that  a  way 
was  made  for  the  fixed  air  to  efcape. 

EXPERIMENT  19. 

I  repeated  this  experiment  again  with 
two  pieces  of  frefh  mutton  ;  the  weight  of 
the  firft  piece,  which  I  put  under  the  exhaufted 
receiver,  was  573  grains  5  the  other,  which 

was 
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was  covered  by  the  inverted  glafs,  weighed 
554  grains. 

After  remaining  twenty-four  hours,  I 
found  them  both  tainted,  the  weather  being 
at  this  time  very  moift,  as  well  as  warm  ; 
but  upon  weighing,  the  proportion  held  near¬ 
ly  as  before  ;  for  No.  r  loll  more  than  five 
grains,  while  No.  2  wanted  only  two. 

EXPERIMENT  20, 

I  then  took  two  frefh  eggs,  which  had 
been  laid  the  fame  day,  and  put  one  of  them 
under  the  receiver,  where  it  was  kept  for  a 
week,  and  the  air-pump  wrought  generally 
once  in  the  day,  in  order  to  keep  it  as  much 
exhausted  as  pofiible  ;  the  other  egg  was  left  in 
the  open  air.  At  the  end  of  the  week,  I 
broke  them  both,  and  found  the  one  which 
had  been  under  the  receiver,  though  it  could 
not  be  faid  to  be  rotten,  yet  had  acquired 
fome  degree  of  fator,  and  the  yolk  did  not 
appear  near  fo  firm  as  in  the  one  which  had 
been  expofed  to  the  open  air. 

T  he  broken  eggs  happening  not  to  be 
thrown  out,  I  found  the  one  which  had  been 
kept  in  the  receiver  of  the  air-pump  quite  pu¬ 
trid  and  offenfive,  on  the  following  morning* 
while  the  other  remained  pe~fe£Uy  Aveet. 

It  is  unive.rfally  known,  that  eggs,  when 
coated  over  with  melted  fuet,  or  fome  fuch 
undtuous  matter,  will  remain  frefh  and  found 
for  many  months.  *  EXP  E- 

*  See  the  Memoir  of  M.  de  Reaumur  on  this  SubjcQ* 
in  the  Mem.  de  1’  Acad,  for  the  Year  1 735  0 
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EXPERIMENT  21. 

With  the  apapratus  belonging  to  an  air- 
pump,  there  are  generally  two  hemifpheres  of 
metal,  contrived  to  join  clofely  together,  fo  as 
that  when  the  air  is  pumped  out  of  the  cavity, 
die  two  remain  firmly  united  by  the  mere  pref- 
fure  of  the  atmofphere. 

It  did  not  at  firft  occur  to  me,  that  it  would 
be  belt  to  inclofe  the  pieces  of  meat  that  I 
wanted  to  make  the  experiments  on,  in  this 
hollow  globe,  which  promifed  to  exclude  the 
external  air  more  effectually  than  was  done  in 
the  former  way. 

H  AViNG  therefore  inclofed  a  piece  of  fweet 
and  frefh  mutton  in  this  fphere,  and  left  ano¬ 
ther,  of  the  fame  bulk,  under  cover  of  a 
glafs,  they  were  both  f offered  to  remain  in 
thofe  fituations  for  forty-eight  hours. 

Upon  examination,  the  piece  which  had 
been  inclofed  in  the  hollow  fphere  was  found 
fweet,  and  die  other  putrid. 

Until  now,  I  had  been  inclined  to  think 
that  Mr.  Boyle ,  and  the  other  writers,  who 
affert  that  bodies  do  not  become  putrid  in 
vacuo,  were  fomehow  or  other  led  into  a  mif- 
take ;  for  as  the  four  preceding  experiments 
plainly  fhewed  that  putrefaction  is  accelerated 
by  taking  off  the  preffore  of  the  atmofphere, 
I  had  almoft  concluded  that  putrefaction  will 
fooner  take  place  in  vacuo ,  than  in  the  open 


But 
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But  on  finding  from  this  Iaft  mentioned 
experiment  (where  the  vacuum  had  been 
more  complete,  and  the  communication  more 
effectually  cut  off  than  by  means  of  the  glafs 
receivers)  that  the  piece  of  mutton  inclofed* 
in  the  hollow  fphere,  did  not  become  putrid 
in  the  ufual  time,  I  prefentlv  perceived  that 
die  former  ones  had  not  been  made  with  fuf- 
ficient  accuracy. 

We  may  therefore  very  fafely  fubfcribe  to 
the  experiments  formerly  made  by  Mr.  Boyle > 
and  fince  repeated  with  ftill  greater  precifion 
by  the  late  very  celebrated  M.  Eller  of  Berlin , 
which  fhew  that  fubflances  even  of  the  moffc 
putrefcent  nature  (fuch  as  blood)  may  be  pre¬ 
served  found  in  vacuo  for  many  years. 

As  taking  off  the  preffure  of  the  ’atmof- 
phere  accelerates  putrefaction,  fo  the  increaf- 
ing  of  this  preffure  will  retard  it. 

EXPERIMENT  22. 

In  the  month  of  July  I  took  two  pieces  of 
frefh  mutton  of  about  half  an  ounce  each, 
and  put  one  of  them  into  a  hollow  fphere 
belonging  to  an  air-gun?*  and  by  means  of  the 

con- 


*  This  air-gun  (as  improved  by  Dr.  Ellis ,  and  made  by 
Margas,  Dublin )  is  conftrufted  in  a  manner  fomewhat  dif¬ 
ferent  from  the  common  ones.  The  chamber  for  contain¬ 
ing  the  condenfed  air  not  being  in  the  Rock  as  ufual  (which 
makes  the  machine  heavy  and  unwieldy)  but  it  has  five  or 
fix  hollow  fpheres  belonging  to  it  of  about  three  inches 
diameter,  fitted  to  fcrew  on  to  the  lock  of  the  gun ;  thefe 

fpheres 


64  On  the  N  a  f  u  r  e  and 

condenfer  which  is  contrived  for  throwing  air 
into  the  cavity  of  the  fphere,  I  forced  in  as 
much  as  I  conveniently  could,  the  other  piece 
of  the  mutton  was  put  into  a  fphere  of  the  like 
fort,  but  without  foicing  in  any  air. 

They  were  both  laid  alide  for  four  days, 
and  then  opened,  the  piece  of  flefh  that  had 
been  inclofed  in  the  fphere  with  the  conden- 
fed  air,  was  firm,  found,  and  perfectly  fweet ; 
the  other  piece  of  the  mutton  which  lay  in  the 
fphere  without  condenfed  air,  was  found  ex¬ 
tremely  foft,  and  highly  putrid. 

Mere  then  we  have  a  demonftrative  proof 
that  bodies  do  not  putrefy,  becaufe  that  air 
adds  fomewhat  to  them  ;  for  if  they  did,  then 
the  piece  of  mutton  which  lay  in  the  conden¬ 
fed  air  ought  to  have  putrefied  the  fooneft, 
becaufe  it  had  the  greateft  quantity  of  air  ap¬ 
plied  to  its  furface. 

But  the  reafon  why  condenfed  air  prevents 
putrefaction  is  exceedingly  obvious  and  plain 
from  the  theory  already  laid  down ;  fince  the 
preflbre  on  every  fide  mu  ft  force  the  confti- 
tuent  particles  clofer  together.  This  of  courfe 
increafes  the  cohefion,  and  prevents  the  intef- 
tine  motion  ;  and,  as  hath  been  already  faid, 
without  inteftine  motion  there  can  be  no 
change  of  combination. 

Dr. 

fpheres  are  contrived  with  valves  to  confine  the  air»  which 
is  forced  into  their  cavities,  fo  that  a  fervant  can  carry  them 
ready  charged  with  condenfed  air ;  and  thbc  the  air  gun  of 
this  conftru&ion  is  rendered  as  light  and  portable  as  one  of 
the  fmallell:  fized  fowling  pieces. 
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Dr.  Pringle  having  found  the  teflacea ,  and 
abforbent  earths,  to  be  promoters  of  putre¬ 
faction,  this  feemed  the  proper  time  for  re~ 
peating  thole  experiments. 

EXPERIMENT  23. 

Accordingly,  I  began  with  chalk,  and 
the  pulv.  e  chelis  cancrorum  comp .  of  the 
fhops  ;  two  phials,  each  with  half  a  drachm 
of  thefe  powders,  mixed  with  an  ounce  of 
water,  had  feverally  a  fmall  bit  of  frefh  beef 
put  into  them  ;  a  third  phial ,  with  nothing 
but  water  and  a  bit  of  the  fame  frefh  beef, 
ferved  as  a  ftandard. 

In  thirty-fix  hours*  the  two  phials  with 
the  abforbent  powders  had  both  got  the  pu¬ 
trid  fmell ;  in  three  hours  afterwards,  the 
piece  of  beef  in  the  third  phial  became  like- 
wife  fetid. 

EXPERIMENT  24. 

A  like  quantity  of  the  chalk  and  pulvis  e 
chelis  was  put  into  two  phials,  with  an  ounce 
of  water  in  each,  and  half  an  ounce  of  frefh 
ox-galh  A  third  phial,  with  nothing  but  gall 
and  water,  ferved  as  a  ftandard. 

In  thirty-fix  hours,  the  two  ftrft  phials 
were  found  putrid  ;  the  third  maintained  its 
fweetnefs  for  about  fix  hours  longer. 
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EXPERIMENT  25. 

Half  a  drachm  of  the  earth  of  allum, 
mixed  with  an  ounce  of  water,  and  a  little 
bit  of  frefh  mutton,  were  put  into  one  phial ; 
half  a  drachm  of  magnejia  alba ,  mixed  with 
an  ounce  of  water,  and  a  bit  of  the  fame  mut¬ 
ton,  were  put  into  a  fecond  phial  ;  a  third  bit 
of  the  mutton  was  left  in  a  cup,  with  com- 

a  J 

mon  water,  for  a  ftandard. 

It  was  about  three  in  the  afternoon  that 
thefe  mixtures  happened  to  be  made  ;  they 
were  all  fweet  at  bed-time  on  the  fucceeding 
night,  after  having  ftood  thirty  hours  ;  but 
next  morning,  the  mutton,  in  both  the  mag- 
nejia  and  the  ftandard,  was  found  putrid,  but 
the  magnejia  rather  more  fo  than  the  fimple 
Water. 

The  earth  of  allum  preferved  its  piece  of 
the  mutton  twelve  hours  longer,  and  render¬ 
ed  it  fomewhat  hard  ;  poflibly,  fome  (mail 
remains  of  the  acid  adhered  to  the  earth, 
which  gave  it  this  flight  degree  of  antifeptic 
powder. 

Dr.  Pringle's  conje&ure  about  the  manner 
of  operating  of  thefe  abforbents,  is,  that  they 
deftroy  the  latent  acid . 

This  latent  acid  is  fuppofed  to  enter  into 
the  compofition  of  animal  bodies,  and  is  con¬ 
ceived  to  be  one  of  the  chief  ingredients  in  the 
cement  between  the  particles  that  conftitute 
the  fibres;  chalk  and  tejlacea9  therefore,  adl 

as 
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as  diffol  vents,  by  being  the  proper  abforbents 
thereof. 

This  latent  principle,  however,  is  allowed 
to  be  fo  much  out  of  the  reach  of  demonftra- 
tion,  that  the  dodlor  fays,  It  may  be  hard, 
“  or  even  impoftible,  to  produce  it  in  a  fim- 
<c  pie  form. M 

But  there  is  another  principle  in  animal  bo¬ 
dies,  of  whofe  exiftence  there  can  be  no 
doubt,  the  fixed,  air . 

Calcareous  earths  have  a  very  ftrong 
affinity  with  this  fixed  air  ;  and  though,  in  a 
natural  ftate,  they  abound  greatly  in  this  prin¬ 
ciple,  yet  from  their  adlion  of  haftening  pu¬ 
trefaction,  it  appears  that  they  are  not  fo  re¬ 
plete  with  it,  but  that  they  are  ftill  capable  of 
extracting  fome  from  an  animal  fubftance,  and 
thereby  promoting  the  inteftine  motion.  For 
the  extraction  of  fome  portion  of  the  fixed  air 
feems  fufficient  to  throw  the  remainder  of  that 
element  into  action,  and  thereby  to  raife  the 
inteftine  motion  ;  becaufe,  when  the  fixed  air 
flies  off  fpontaneoufly  from  any  fubftance,  it 
always  refumes  its  elajliciiy ,  or  repuljive  pow¬ 
ers ,  in  the  inftant  of  its  extrication  ;  and  this 
repuljive  power  puts  the  other  principles  into 
motion. 

But  when  the  whole  of  the  fixed  air  is  with¬ 
drawn  from  a  body,  by  any  fubftance  having 
a  ftronger  affinity  therewith,  fuch  as  quick¬ 
lime. ,  then  the  fixed  air ,  fo  attracted  or  abforb- 
ed,  does  not  regain  its  elaflicity ,  but  paffeth, 
in  a  mn-elaflic  ftate,  from  one  body  to  another ; 

K,  2  and 
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and  hence  enfues  the  dijfolution ,  but  not  the 
putrefaction ,  of  the  body  whofe  fixed  air  is  iq 
carried  off. 

» 

EXPERIMENT  26. 

I  put  half  a  drachm  of  quick-lime  into  an 
ounce  of  water,  and  immerled  therein  a  little 
bit  of  frefh  mutton.  This  mixture  kept  off  the 
putrefaction,  but  it  intirely  diffolved  the  flefh, 
in  about  a  week  ;  not  the  leaf!:  ill  fmell,  how¬ 
ever,  was  to  be  perceived,  although  I  kept 
{he  mixture  for  three  weeks  in  all. 

Seeing  then,  that  dead  bodies  become  pu¬ 
trid  from  the  lofs  of  their  fixed  air ,  *  may  not 
the  immediate  caufe  of  putrefaction  in  living 
bodies  be  the  detachment  of  too  large  a  pro¬ 
portion  of  their  fxed  air  ? 

In 

* .  - 

*  I  have  juft  met  with  a  book  published  at  Vienna  in 
1762,  wherein  the  author  endeavours  to  eftablifh  a  very 
extravagant  theory  concerning  putrefa£tion  and  contagious 
difeafes. 

He  infifts,  that  bodies  which  are  vulgarly  fuppofed  to 
putrefy,  or  to  rot,  are  devoured  by  myriads  of  animalcula  ; 
that  th zfcetor  arifmg  from  fuch  bodies  arifeth  from  the  ex¬ 
crements  of  the  faid  animalcula ;  and  that  contagion  is  fpread 
by  their  ova  being  wafted  through  the  air,  and  carried  from 
place  to  place. 

Hence  he  attempts  to  account  for  the  appearances  in  the 
fmall-pox,  meafles,  fcarlet-fever,  and  all  other  contagious 
or  infectious  difeafes  ;  alledging  the  caufe  of  all  thefe  to  be 
a  materia  animata ,  or  feminium  verminofum . 

The  confequence  of  this  theory  is,  that  mercury ,  and 
the  bitter  anthelminthic*  9  are  the  only  things  whereby  we 
are  to  expeCt  to  do  fervice  in  thefe  difeafes.  Marci  Anton . 
Pknciz  Opera  Medico-Phyftca . 
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In  order  to  fee  what  foundation  there  may 
be  for  this  conjecture,  let  us  take  a  view  of 
the  appearances  which  attend  the  putrefaction 
of  animal  fluids. 

Dr.  Pringle  remarked,  44  That  both  the  fe- 
44  rum  and  craffamentum  of  human  blood 
44  yielded  air,  after  Handing  fome  time  in  the 
44  lamp  furnace,  before  any  offenfive  degree 
44  of  putrefaction  was  perceived. 

44  I  have  known  (fays  Dr.  Hnxham *)  the 
44  whole  body  fwell  vaftly,  even  to  the  ends 
44  of  the  fingers  and  toes,  with  a  cadaverous 
44  lividity,  though  almoft  quite  cold,  and  an 
44  intolerable  flench,  even  before  the  perfon 
44  was  actually  dead  ;  blood  ifiuing  at  the 
44  fame  time  from  the  ears,  nofe,  mouth,  and 
4 6  guts  :  And  this  too  where  the  pulfe  had 
44  been  very  weak  and  fmall,  though  exceed- 
4 c  ing  quick  from  the  very  beginning.  Was  not 
4  4  this  from  much  air  generated  by  the  inteftine 
4 4  motion,  heat,  and  putredity,  which  are 
44  well  known  to  generate  air  ?  Is  not  the 
44  employ  fema  obfervable  in  fome  fphacelations, 

44  from  the  fame  caufe  ?” 

.  * 

Many  fymptoms  of  this  fort,  in  the  fcur- 
vy,  and  other  highly  putrid  difeafes,  evident¬ 
ly  fhew  that  the  air  is  actually  detached  from 
the  blood  in  thefe  terrible  cafes. 

Let  us  now  obferve  the  known  caufes  of 

r  v  *  m,  *  * ' 

that  degree  of  putrefaction,  which  often  takes 
place  in  the  living  body . 

First* 

*  In  his  Treat  if e  on  the  Malignant  Sore-Throaty  p.  61. 
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First,  a  long  continuance  in  an  over  moijl 
atmofphere  is  known  to  bring  on  the  putre¬ 
factive  diatbejis . 

An  atmofphere  full  of  watery  vapours  ob- 
ftructs  perfpiration,  not  only  by  leflening  the 
force  of  the  folid  fibres,  and  thereby  difena- 
bling  them  to  propel  the  ufual  and  natural  pro¬ 
portion  of  perfpirable  matter  to  the  furface  of 
the  body,  but  fo  much  of  this  matter  as  is 
driven  on,  when  it  arrives  at  the  proper  out¬ 
lets,  finds  an  atmofphere  already  loaded  with 
•water,  and  confequently  ill  adapted,  and  lit¬ 
tle  capable  of  abforbing  much  of  the  fame 
kind  of  vapour. 

But  the  perfpirable  matter  confiffs  of  other 
principles  belide  water  ;  its  tafte  proves  it  to 
contain  a  large  ftiare  of  fait  ;  and  the  reafon 
of  the  thing  may  warrant  us  in  afferting,  that 
it  has  forne  portion  of  earthy ,  and  phlogiflic 
or  oily  matter,  in  its  competition  ;  and,  in 
particular,  that  it  carries  off  a  great  deal  of 


air 


# 


The  lighteft  and  moft  fugitive  part  of  this 
excrementitious  fluid,  that  is,  its  aerial  part, 
may  be  carried  off,  notwithftanding  the  moift 
ftate  of  the  atmofphere  will  not  allow  the  aque¬ 
ous  part  to  be  exhaled  :  A  great  fhare  of  the 

water. 


*  Cum  totum  corpus  noftrum  innumeris  tubulis  &  poris 
pervium  atque  vafculofum  fit,  per  quod,  continuo  &  pe- 
renni  motu,  aeftuantes  humores  circumferentur,  non  mirum 
eft,  ingentem  copiam  tenuiflimorum  corpufculorum  aqueo - 
aereorum,  fulphureo-falinorum ,  modo  Tub  forma  vapo- 
rum,  modo  humoris,  per  illud  evehi.  Hoffman.  Med.  Syft. 
Rational,  pars  iii,  cap.  vii.  fe£t  n. 
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ter,  therefore,  and  the  three  other  principles 
joined  to  it,  being  left  behind,  now  they  are 
deprived  of  their  air,  are  in  a  putrefaEliveJtate , 
and  confequently  may  be  become  ferments 
to  the  remaining  mafs  of  fluids. 

I  f  we  attend  to  the  known  methods  of  pre- 
ferving  health,  while  the  body  is  expofed  to 
too  great  a  degree  of  moifture,  the  above 
hypothefis  will  appear  the  more  rational  ; 
fince  experience  teacheth,  that  this  is  molt  ef¬ 
fectually  done,  1,  by  keeping  the  body  well 
covered,  and  wearing  fuch  kind  of  apparel  as 
will  moft  readily  abforb  the  watery  part  of 
the  perfpirable  matter  which  the  atmofphere 
cannot  abforb;  2,  by  ufing  fuch  a  courfe  of* 
diet  as  will  afford  the  animal  fluids  more  than 
ufual  fupplies  of  air,  to  make  up  for  the  ex¬ 
traordinary  wafte,  fuch  as  recent  vegetables, 
fruits,  fugar,  and  aromaticks ;  3,  by  eating 
fparingly  of  animal  food,  which  yields  a  fmall 
proportion  of  air,  and  by  abftaining  from  the 
immoderate  ufe  *  of  ardent  fpirits  and  ferment¬ 
ed  liquors,  which  check  the  alimentary  fer¬ 
mentation,  and  hinder  the  free  extrication  of 
air  from  the  fubftances  fed  upon. 

Secondly,  if  the  circulatory  motion  of  the 
fluids  be  very  much  increafed,  either  by  too 
violent  exercife,  or  by  a  fever,  and  this  ex¬ 
traordinary  motion  be  continued,  putrefaction 
moft  certainly  enfues.  Let 

*  The  moderate  ufe  of  thefe  liquors  is  found  to  be  of 
fervice  to  ftrengthen  and  encreafe  the  power  of  the  folids, 
and  thus  enable  them  to  keep  up  a  due  degree  of  perfpira- 
tion. 
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Let  the  original  caufe  of  animal  heat  be 
what  it  will,  it  is  certain,  that  an  increafe  of 
velocity,  with  refpeCt  to  the  circulation,  always 
creates  an  increafe  of  the  animal  heat.  The 
effects  of  heat  are  well  known ;  firft,  in  ex¬ 
panding  ;  then,  as  it  increafes^  diflolving  ; 
and  at  length  when  railed  to  yet  higher  de¬ 
grees,  decompounding  the  fubftances  which 
are  expofed  to  its  aCtion.  The  firft  effeCt 
therefore  of  an  increafe  of  heat  in  the  living 
body,  is  to  expand  the  fluids  and  diftend  the 
veffels,  fo  that  the  red  colouring  part  of  the 
blood  gets  into  fuch  canals  as  are  naturally  de- 
ftined  to  carry  only  pellucid  lymph  ;  but  as 
the  heat  and  attrition  increafe,  the  texture  of 
the  blood  is  more  and  more  changed,  un¬ 
til  at  1  aft  it  comes  to  fuffer  an  actual  decompo- 
fition  :  for  as  the  infenfible  particles  which 
make  up  the  blood,  are  eflentially  different 
from  each  other,  and  are  held  together  by 
the  attracting  power  of  fome  one  particular 
principle  (alleged  to  be  the  fixed  air)  fo  foon 
as  the  bond  of  union  comes  to  be  deftroyed, 
in  confequence  of  the  increafe  of  the  repul- 
five  power  from  the  augmented  heat,  the  na¬ 
tural  and  healthy  texture  of  the  blood  will  be 
diffoived,  and  the  particles  will  run  into  new 
and  irregular  combinations. 

Thirdly,  mercury ,  and  many  of  thepoi- 
fons,  deftroy  the  texture  of  the  fluids. 

The  action  of  mercury  may  be  confidered 
either  as  breaking  down  the  particles  of  the 
blood  by  its  extraordinary  weight,  and  the 

force 
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force  of  mere  mechanical  attrition*  or  it  may 
be  fuppoied  to  a<5l  in  confequence  of  its  hav¬ 
ing  a  power  to  change  the  natural  laws,  which 
obtain  among  the  repuliiveand  attractive  powd¬ 
ers  of  the  feveral  conftituent  particles  :  And 
this  laft  feems  to  be  the  moft  plaulible  way  of 
accounting  for  its  operation  ;  fince  the  quan- 
tity  of  mercury ,  when  rendered  adlive  by  its 
being  joined  to  fome  faline  body,  *  which  is 
found  fufficient  to  melt  down  the  bloody  is  fo 
extremely  fmall  in  many  cafes,  that  no  me¬ 
chanical  action,  arifing  from  its  weight*  can 
be  deemed  equal  to  the  effect.  The  action  of 
poifons,  to  which  are  to  be  referred  infectious 
miafmata  caufing  putrid  difeafes,  cannot  well 
be  accounted  for,  on  any  other  principle  than 
by  recurring  to  a  power  of  this  laft-mentioned 
kind  ;  feeing  their  quantity  is  fo  exceedingly 
fmall*  that,  let  them  be  fuppofed  to  conlift  of 
the  fharpeif  of  all  poffible  darts  or fpicula,  they 

L  never 

*  The  reafon  that  mercury  becomes  fo  extremely  adtive, 
when  joined  to  faline  bodies,  feems  to  be  this :  It  is  now 
rendered  capable  of  the  moil  immediate  and  intimate  mix¬ 
ture  with  the  animal  fluids,  becaufe  of  the  affinity  between 
water  and  fait ;  and  being  thus  mixed  with  the  mafs  of 
blood,  can  change  the  repulfive  and  attractive  powers  in 
fuch  a  manner  as  to  produce  a  new  combination  among  the 
conffiituent  particles. 

This  accords  with  the  opinion  of  Spielmahn ,  profeffior 
of  Chemiflry  at  Strajburg ,  as  appears  from  his  Inf ti  tut  tones- 
Chernies,  a  bock  which  I  had  not  feen  before  the  firfl;  edi¬ 
tion  of  thefe  Effays  wa-  ptiblifned.  cc  Hydrargyrum  vires 
u  fuas  attenuantes  &  refolventes,  qnibus  omnia  rehaua  me- 
<c  dicamenta  vine  it,  tunc  demum  evidentifllme  valeat  edere, 
<c  quando,  falium  ope,  in  aqua  diffolubile  redditiir,  &r  ut 
“  humoribus  humanis  commifceri  poflit  aptatur.”  P.210. 
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never  could  occasion  fuch  alterations,  or  de- 
ftroy  the  texture  of  the  fluids  in  fuch  a  man¬ 
ner,  as  experience  flhews  may  be  done  in  a 
very  fhort  fpace  of  time,  by  the  introduction 
of  thefe  fubtile  and  active  matters  into  the 
blood. 

Fourthly,  a  diet  confifting  entirely  of 
animal  food,  is  generaly  followed  by  a  putre¬ 
factive  diflolution  of  the  fluids. 

It  is  fufficiently  known,  that  animal  fub- 
ftances  when  left  entirely  to  themfelves,  run 
very  fpeedily  into  the  putrid  ftate,  and  not- 
wichftanding  it  appears,  from  the  x  ith  expe¬ 
riment  of  this  effay,  that  the  faliva  has  a  pow¬ 
er  to  retard  the  putrefaction  of  animal  food, 
yet  furely,  a  diet  confifting  wholly  of  fuch, 
cannot  fail  of  producing  putrefent  chyle, 
which,  when  carried  into  the  blood,  will 
communicate  the  fame  difpofition  to  the  ge¬ 
neral  mafs  of  fluids ;  but  animal  food  appears 
likewife  to  yield  but  little  air,  as  may  be  in¬ 
ferred  from  remarking  the  ftructure  of  the  ali¬ 
mentary  canal  in  carnivorous  animals,  which 
is  much  fhorter,  has  fewer  ruga ,  and  does 
not  at  all  feem  adapted  to  the  different  de¬ 
grees  of  diftention,  which  the  ftomach  and 
inteftines  of  the  creatures  who  feed  altogether 
on  vegetables,  or  on  a  mixed  diet,  are  capa¬ 
ble  of. 

The  mechanical  phyficians  think  they  give  a 
juft  idea  of  putrefactive  acrimony  when  they  tell 
us,  that  it  confifts  in  the  letting  loo fe  of  certain 
lliarp  pointed  particles,  which  either  exift  na¬ 
turally 
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turally  in  the  fluids  (but,  in  a  healthy  ftate, 
are  prevented  from  doing  any  harm,  by 
fhcaths  or  involucra  which  cover  them  ;)  or, 
that  thefe  pointed  particles  arife  from  the 
breaking  of  the  globules,  which  thus  become 
fharp  and  angular,  like  the  others  before- 
mentioned  ;  and,  like  them,  are  now  capable 
of  tearing,  irritating,  and  deftroying  every 
thing  they  meet  with.  # 

But  the  Joundnef '■  and  the  corruption  of  ani¬ 
mal  fluids  feem  to  depend  more  upon  chemi¬ 
cal  mixture ,  than  on  mechanical  aEHon  ;  *f*  and 
yet  thofe  che miffs  who  made  putrefaction  and 
alcali  much  the  lame  thing,  and,  in  confe- 
quence  thereof,  were  to  cure  all  putrid  di- 
feafes  by  acids,  have  not,  by  this  theory,  ad¬ 
ded  much  to  the  true  improvement  of  medi¬ 
cal  knowledge. 

Dr.  Pringle ,  who  has  thrown  great  light  on 
this  part  of  medicine,  finding  from  tiie  experi¬ 
ments  which  he  made  in  the  year  1 750,  that 
fyrup  of  violets  was  not  changed  to  a  green 
colour  by  the  ferum  of  putrid  blood  ;  that 
this  ferum  did  not  make  any  effervelcence 

L  2  when 


*  Vide  De  Gorier  de  Perfpiratione ,  cap.  vii.  p.  42. 
f  That  is  to  fay,  animal  fluids  do  not  contain  fharp 
pointed  or  angular  particles,  that  are  capable  of  being  ob- 
rundcd,  or  brought  into  the  globular  form,  by  merely  rub¬ 
bing  againft  each  other  in  the  courfe  of  circulation.  But 
thefe  fluids  confifl:  of  particles  which  all  have  their  fewral 
peculiar  affinities,  or  attradhng  and  repelling  powers,  with 
regard  to  each  other,  whereby  they  are  capable  of  forming 
a  great  variety  of  combinations,  in  a  manner  fifmlar  to  what 
is  obfervable  in  chemical  mixtures. 
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when  fpirit  of  vitriol  was  poured  on  it ;  that 
water,  in  which  corrupted  flefh  had  been 
fometime  infnfed,  neither  effervefced  nor 
changed  the  colour  of  the  fyrup  ;  and  that 
alcaline  falts,  both  fixed  and  volatile,  pow- 
erfully  oppofe  putrefaction ;  could  by  no 
means  bring  himfelf  to  believe  that  putrid  ani¬ 
mal  fubfiances  ihould  be  regarded  as  alcaline. 

And  the  Doctor  continued  to  think  ftill  in 
the  fame  manner,  until  he  became  acquainted 
with  the  experiments  made  by  M.  Gaber  of  Tu¬ 
rin  ;  in  confequence  of  which,  with  that  can¬ 
dour  which  is  infeparabie  from  the  liberal  mind, 
he  embraced  the  very  firfi:  opportunity  of  ac¬ 
knowledging  his  miftake. 

Having  made  feveral  experiments  in  or-^ 
der  to  fatisfy  myfelf  concerning  this  matter,  I 
fhall  here  lay  an  account  of  them  before  the 
reader, 

EXPERIMENT  27. 

H  uman  blood  being  left  in  a  phial  well 
corked,  at  the  end  of  two  months  was  found 
highly  putrid ;  it  had  not  feparated  into  dif- 
tincf  parts  of  ferum  and  crajfamentum ,  but  was 
all  alike  thick,  being  of  the  confidence  of  fy- 
rup,  and  of  a  dark  red,  or  rather  blackifh 
colour. 

Spirit  of  vitriol  being  dropt  into  fome  of 
this  putrid  blood,  raifed  a  fmart  effervefcence, 
and  converted  it  into  a  hardened  fpongy  kind 
of  fubftance. 
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EXPERIMENT  28. 

Six  ounces  of  this  putrid  blood  being  put  in¬ 
to  a  fmall  retort,  with  two  fpoonfuls  of  water, 
were  diftilled  by  a  very  gentle  heat  5  about 
an  ounce  and  half  of  a  tran (parent  liquor  hav¬ 
ing  come  over,  the  receiver  was  taken  off, 
and  the  liquor  found  to  be  a  fpirit  with  a  very 
pungent,  and  peculiar  fetid  flavour,  not  like 
that  of  the  blood  from  which  it  was  obtained, 
but  rather  more  approaching  to  the  ifnell  of 
rotten  fifh. 

This  fpirit  effervefced  violently,  with  the 
acid  of  vitriol. 

It  changed  the  juice  of  radifh  fcrapings 
to  a  bright  green.  # 

It  threw  down  a  white  precipitate,  from  a 
folution  of  corrofive  fublimate. 

It  turned  a  folution  of  copper  in  an  acid, 
to  a  bright  blue, 

And  when  faturated  with  the  acid,  and  its 
pungency  thereby  deftroyed,  when  fome  fix¬ 
ed  alcali  was  dropt  in,  the  volatile  putrid  al- 
cali  immediately  began  to  fly  off,  and  ftruck 
the  nofe  with  the  peculiar  fmell,  as  flrong  as 
at  firft. 

So  that  here  are  all  t!ie  plain  and  diftin- 
guifhing  characters  of  the  volatile  alcali. 

E  X  P  E- 

*  The  fcrapings  of  radifhes  afford  a  blue  juice,  which 
anfwers  much  better  to  try  acids  and  alcalies  than  fyrup  of 
violets :  The  moil:  convenient  way  is  to  dip  little  bits  of  ii- 
nen-rag  in  the  juice,  and  having  dried  them,  lay  them,  by 
for  ufe, 


78  On  the  Nature  and 

EXPERIMENT  29. 

Wi  th  regard  to  the  putrid  bile,  the  factor 
here  is  not  at  all  like,  nor  indeed  fo  pungent 
or  offenfive,  as  the  ftench  of  putrid  liefh,  or 
putrid  blood  ;  having  a  greafy  fmell,  not  un¬ 
like  ftinking  olive  oil. 

Putrid  bile  (it  was  ox-gall  that  was  tried) 
ihews  no  fign  of  alcali  ;  it  neither  effervefceth 
with  acids,  nor  does  it  change  the  colour  of 
the  blue  juices  ;  neither  does  it  throw  down 
any  precipitate  from  the  folution  of  the  corro- 
five  fublimate. 

EXPERIMENT  30. 

Two  ounces  of  this  putrid  bile,  being  di~ 
{filled  by  a  gentle  heat,  and  two  or  three 
drachms  of  a  tranfparent  liquor  having  come 
over,  the  receiver  was  taken  off,  and  the  pro¬ 
duce  found  to  be  a  volatile  fpirit,  with  a  pe¬ 
culiar  fetid  fmell,  and  a  confiderable  degree 
of  pungency  ;  this  fmell  differs  from  that  of 
the  putrid  bile  itfelf,  but  approacheth  nearly 
to  that  of  the  fpirit  obtained  from  the  putrid 
blood,  though  not  fo  pungent. 

But  this  fpirit  made  no  effervefcence  with 
acids  ;  and  when  mixed  with  the  folution  of 
the  fublimate,  it  threw  down  but  little  precipi¬ 
tate,  even  lefs  than  frefh  urine  did,  when  mix¬ 
ed  with  the  fame  folution  ;  neither  did  it  turn 
the  blue  juice  to  a  green  colour  ;  fo  that  here 

there 
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there  were  fcarce  any  figns  of  an  alcali  :  The 
only  circumftance  wherein  it  manifefted  the 
alcaline  nature,  was  when  faturated  with 
ipirit  of  vitriol  ;  for  when  its  pungency  and 
fat  or  were  deftroyed,  by  the  power  of  the 
acid,  upon  adding  the  fixed  alcali,  the  pecu¬ 
liar  fmell  of  the  biliofe  fpirit  immediately  re¬ 
turned. 

It  being  fummer  when  I  was  engaged  in 
the  above-mentioned  experiments,  I  could 
not  conveniently  get  any  human  bile ,  but  when 
winter  came  on,  and  the  diffeftions  began  at 
the  anatomical  theatre,  I  feized  the  opportu¬ 
nity  of  collecting  a  quantity  of  that  fluid  ;  and 
having  fuffered  it  to  remain  in  a  corked  phial 
for  two  months,  I  then  made  the  following 
trials. 

EXPERIMENT  3r. 

t.  I  poured  ftrong  fpirit  of  vitriol  on  fome 
of  the  putrid  bile,  but  found  it  raife  no  ebul¬ 
lition. 

Having  put  an  ounce  of  the  putrid  bile 
into  a  little  retort,  and  placed  it  in  a  lamp  fur¬ 
nace,  I  drew  off  about  two  drachms  of  a  tran- 
fparent  liquor,  with  a  confiderable  degree  of 
pungency,  and  a  fetid  difagreeable  fmell,  like 
the  fpirit  obtained  from  the  ox-gall. 

2.  Some  of  this  fpirit  being  dropt  into 
fyrup  of  violets,  immediately  changed  the 
bluifh  colour  of  the  fyrup  into  a  pale  green. 

3.  When 
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3.  When  dropt  into  a  folntion  of  corroSive 
fublimate,  it  inftantly  threw  down  a  white  pre¬ 
cipitate. 

4.  And  when  dropt  into  a  dilute  folntion 
of  blue  vitriol,  it  caufed  the  folntion  to  grow 
turbid,  and  heightened  the  blue  colour. 

5.  And  yet,  notwithstanding  all  thefe  ftrong 
tokens  of  th  z  ale  aline  nature,  the  effervefcence 
was  but  very  obfeure  when  ftrong  fpirit  of  vi¬ 
triol  was  poured  on  the  biliofe  Ipirit. 

EXPERIMENT  32. 

The  putrid  liquor  which  lay  about  rotten 
fiefh  changed  the  colour  of  the  blue  juices  to 
a  dark  green.  It  occafioned  a  fmall  precipi¬ 
tation  when  added  to  the  Solution  of  corrofive 
fublimate,  but  it  did  not  effervefee  with  the 
acid, until  air  was  transferred  into  it, from  a  mix¬ 
ture  of  acid  and  alcali  :  This  method  of  treat¬ 
ment,  not  only  made  it  effervefee,  butalfo  de¬ 
stroyed  much  of  the  putrid  fsetor. 

\ 

EXPERIMENT  33. 

When  the  fsetor  of  this  putrid  liquor  was 
deftroyed,  by  pouring  vinegar  upon  it,  it  re¬ 
turned  immediately,  on  the  addition  of  fpirit 
offal  ammoniac . 

‘EXPERIMENT  34. 

The  fame  thing  happened  when  the  faetor 
was  deftroyed  by  the  pouring  of  weak  fpirit 

of 
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df  vitriol  on  the  fame  putrid  liquor,  and. after¬ 
wards  dropping  in  lixivium  tartari*/  Ji\i  , 
And  thus  we  find,  that  as  xhejixed  dealt 
is  ftrong  enough  to  difpoiTefs  the  volatile ,  fo 
both  of  them  have  power  to  expel  th e  jimf  le 
putrid  alcali*  ,  ,  '  • 

For,  upon  the  whole,  we  may  fafely  joint 
with  Neuman ,  in  faying,  that  as  foon  as  an 
animal  fubftance  begins  to  putrefy,  it  begins 
to  difeover  an  alcaline  quality,  and  this  vola¬ 
tile  matter,  now  produced  in  it,  may  be  fepa- 
rated  by  diftillation  in  a  very  gentle  warmth. 

When  I  made  the  experiments  on  the  pu¬ 
trid  blood,  related  in  No.  26  and  27,  I  had 
not  obferved  Dr.  L«’s  note  oh  the  above 
recited  paffage  in  Neuman :  and  therefore  was 
greatly  furprized  to  find  that  very  ingenious 
gentleman  declare,  cc  That  this  general  doc¬ 
trine  of  the  chemifts  did  not  appear  to 
be  ftrictly  juft  ;  and  that  they  feemed  to 
have  been  mis-led  by  applying  to  all  animal 
fubftances  what  they  had  found  to  obtain 
one,  but  what  a  farther  examination 
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c  c 


cc 


in 


cc 


cc 


cc 


cc 
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fhews  to  obtain  in  very  few,  if  any  befideSj 
at  leaft  in  any  confiderable  degree. ” 

‘c  Putrid  urine  (fays  he)  gives  plain 
marks  that  it  contains  a  volatile  alcali,  al¬ 
ready  generated  ;  but  putrid  blood  and  Jfeflj 
are  not  fenjibly  alcaline ,  and  yield  no  alcali 

M  ifi  011 

%L  * 
fh  * 


*  The  acid  fpirit  muft  here  be  pretty  much  diluted,  other- 
wife  it  will  raife  a  more  difagreeable  fat  or,  inftead  of  con¬ 
quering  the  original  putrid  flench. 
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cc  on  diftillation,  till  after  the  phlegm  has 
<c  arifen.”  # 

After  reading  this  note,  from  fo  expe¬ 
rienced  a  chemift,  I  began  to  call  in  queftion 
the  evidence  of  my  own  fenfes  ;  and  had  al- 
moft  concluded  that,  fome  way  or  other, 
(though  in  what  I  could  not  poflibly  guefs) 
the  procefs  had  been  mifmanaged. 

I  therefore  determined  to  repeat  it,  and 
that  with  the  utmoft  caution  and  exacflnefs. 

EXPERIMENT  35. 

Two  quarts  of  human  blood  were  put  into 
a  retort,  which  being  flopped,  was  fuffered 
to  remain  five  or  fix  weeks,  at  the  end  of 
which  time  the  blood  was  found  highly  pu¬ 
trid  ;  a  receiver  was  now  luted  on,  and  the 
fire  raifed. 

The  very  firft  drachm  or  two  of  the  liquor 
that  came  over  was  immediately  poured  out, 
in  order  to  examine  it. 

It  had  precifely  the  fame  fmell  of  the  fpirit 
obtained  in  the  former  procefs ;  it  effervefced 
with  the  acids ,  and  fhewed  all  the  other  alca- 
line  properties  already  mentioned,  -f* 

.  Some 

*  Neuman’s  Chemiftry. 

f  The  volatile  alcali  obtained  from  putrid  fubftances  is 
not  exa&ly  fimilar  to  that  obtained  by  violent  heat  from 
animal  fubftances  not  putrid. 

It  differs  remarkably  in  the  flavour,  which  is  naufeous 
and  difagreeable,  is  not  fo  pungent,  and  is  much  weaker, 
than  the  common  volatile  alcali ;  fince  this  laft,  as  we  have 
juft  now  feen,  is  capable  of  difpoffeffing  the  putrid  alcali, 
and  of  driving  it  off  from  any  body  to  which  it  hath  been 
united. 
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Some  gentlemen  of  knowledge  in  che- 
miftry  were  prefent  during  the  diftillation, 
and  were  all  thoroughly  fatisfied,  that  in  this 
matter  Dr.  Lewis  himfelf  hath  been  mis -led  ; 
and,  very  poffibly,  in  the  fame  way  that  Dr* 
Pringle  formerly  was,  for  fince  alcalies  rejijl 
putrefa&ion,  it  was  reafonable  to  conclude, 
that  putrid  animal  fubftances  were  little,  if  at 
all,  alcaline. 

But  the  principle  on  which  this  action  of 
nlcaline  J'a/ts  depends,  has  nothing  to  do,  in 
particular,  with  alcali,  being,  as  will  be 
fhewn  immediately,  common  to  all  faline  bodies 
whatfoever* 
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SAY  III. 


ON  THE 

RESPECTIVE  POWERS, 

r  '  *  .*  ■  *  .  J  J  \  \ 

AND 

MANNER  of  ACTING, 

f  Jf  »  r  t 

Of  the  different  Kinds  of 

ANTISEPTICS. 

*  *  * 

f  -  ; 

Although  the  arguing  from  experiments  and  ob¬ 
servations  by  indudlion ,  be  no  demonstration  of 
general  conclujions ,  yet  it  is  the  beft  way  of 
arguing  which  the  nature  of  things  admits  of; 
and  may  be  looked  upon  as  fo  much  the  flrong - 
er,  by  how  much  the  induil ion  is  more  gene - 
raL  Newton. 

•*  1  -  i  .  i  *  '  *• 

was  never  imagined,  until  Sir  fohn 
^  I  Pringle*  { hewed  it,  that  the  Ant  if ep- 

££*?  jaSI  ilc  P°wer  1S  extenfive ;  but  it  ap- 

that  very 

falts  of  every  kind,  whether  acid,  alcaline,  or 
neutral,  fxed  or  volatile,  as  well  as  the  aflrin- 

gent 

*  The  Printer  had  proceeded  thus  far,  before  it  was  pub¬ 
licly  known,  that  Dodtor  Pringle  has  been  mod  defervedly 
honoured  by  His  Majefty  with  the  Degree  of  a  Baronet. 


pears  from  the  experiments  made  by 
judicious  and  learned  phylician,  that 
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gent  and  gummy-rejinous  part  of  vegetables,  all 
of  them  refift,  and  moft  of  them  corredt  pu¬ 
trefaction  ;  and  he  purfued  this  branch  of  en¬ 
quiry  fo  far  as  to  enable  him  to  form  a  table, 
fhewing  the  comparative  antileptic  forces  of 
thefe  feveral  fubftances. 

His  being  fo  very  particular  on  this  head 
rendered  it  unneceftary  to  repeat  the  experi¬ 
ments,  with  regard  to  all  thefe  different  fub¬ 
ftances  ;  but  as  I  had  got  into  the  habit  of  ex¬ 
perimenting,  and  found  great  fatisfadtion  from 
this  method  of  acquiring  knowledge,  I  re- 
folved  to  try  fome  of  them  ;  and  accordingly 
began  with  the  acids ,  which,  from  ancient 
prefcription,  claim  the  right  of  being  placed 
at  the  head  of  this  clafs* 

EXPERIMENT  i. 

Having  diluted  the  acids  of  vitriol ,  of  fea, 
fait ,  and  of  tartar ,  together  with  vinegar ,  and 
the  juice  of  lemons ,  all,  as  nearly  as  I  could 
judge,  to  the  fame  degree  of  weaknefs,  leav¬ 
ing  them  juft  fo  ftrong  as  to  be  fairly  fenfible 
to  the  tafte,  as  to  change  the  blue  juices  into 
red,  and  to  effervefce  plainly,  upon  the  addi¬ 
tion  of  an  alcali  $  I  then  put  fome  ounces 
of  each  into  jive  phials,  and  in  every  one  of 
them  immerfed  a  little  bit  of  frefh  mutton  ; 
and  a  fixth  phial,  with  nothing  but  water  and 
a  bit  of  mutton,  ferved  as  a  ftandard. 

They  were  all  placed  in  a  moderate  degree 
of  heat  (on  the  top  of  the  furnace,  along 
with  the  fermenting  mixtures  of  the  fecond 
table)  and  buffered  to  remain  for  four  days. 

It 
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It  appears  by  the  foregoing  table  (the  3d) 
that  they  were  all,  excepting  the  one  in  the 
acid  of  tartar ,  and  the  ftandard,  fweet  at  the 
end  of  four  days.  I  hung  up  all  the  fweet 
pieces  in  the  open  air,  where  they  foOn  be¬ 
came  dry,  and  remained  fweet. 

Thus  it  appears  that  acids,  even  when 
greatly  lowered,  have  a  ftrong  degree  of 
power  to  refill  putrefaction. 

EXPERIMENT  2. 

Along  with  this  parcel  of  acids  I  tried 
the  Jixed  and  volatile  alcalies ,  diluted  to  the 
fame  low  degree  ;  but  though  the  volatile  alcali 
preferved  the  piece  of  mutton  immerfed  in  it 
as  well  as  any  of  the  acids,  yet  the  lixivium 
tariari  did  not  keep  its  fweetnefs  much  longer 
than  the  fimple  water  which  ferved  as  a  ftan- 
dard. 

I  resolved,  therefore,  to  try  the  alcalies , 
without  lowering  them  fo  much  ;  and,  at 
the  fame  time,  was  defirous  of  feeing  what 
fhare  of  antifeptic  power  was  poffefied  by  a 
neutral  mixture. 

EXPERIMENT  3. 

Fi  ve  bits  of  frefli  mutton  were  put  into 
as  many  phials,  with,  1,  lixivium  tartari  ; 
2,  (pint :  cornu  cervi  per  fe  ;  3,  fpirit  :  falls 
ammoniaci  cum  caloe  viva  ;  4  ,fpiritus  minder eri  ; 
and,  5,  water ,  as  a  llandard. 


The 
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The  four  firft  were  all  diluted  with  water* 
in  the  proportion  of  four  to  one  ;  and  all 
were  left  in  the  common  temperature  of  the 
air. 

The  phials  were  examined  every  day,  for 
eight  days ;  and  all  of  them,  the  ftandard  ex¬ 
cepted,  which  grew  putrid  in  three  days, 
found  fweet  ;  the  pieces  of  mutton  in  the  al - 
calies ,  grew  foft  and  white,  like  frefh  fifh, 
but  the  one  in  the Jpiritus  minder eri  always  pre- 
ferved  the  natural  rednefs  of  the  flefih. 

I  now  left  off  examining  them  every  day, 
and  having  laid  the  phials  afide  for  three 
weeks,  found  all  the  bits  of  mutton  as  fweet 
as  they  were  on  the  firft  day. 

The  power  of  the  faline  bodies  was  alfo 
tried,  in  another  manner. 

t 

EXPERIMENT  4. 

I  put  four  pieces  of  frefh  routton  into  as 
many  cups,  and  poured  on  them  feverally, 
weak  Jpirit  of  vitriol ;  2,  fpirit  of  hartfhorn  ; 
3,  lixivium  tart  aid  ;  and,  4,  a  neutral  mix¬ 
ture  ,  of  fxed  alcali  and  vitriolic  acid ;  and 
having  buffered  them  all  to  remain  about  ten 
minutes,  by  which  time  they  appeared  to  be 
thoroughly  foaked  and  penetrated,  I  then 
threw  them  all  into  glaffes  with  water,  and 
fet  them  by,  in  the  common  temperature  of 
the  air.  The  following  table.  No.  4,  fhews 
how  long  each  of  them  preferved  their  fweet-* 
nefs. 


N 
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Thus  the  power  of  fait  sin  general,  to  keep 
off  putrefaction,  was  moft  fatisfactorily  proved ; 
and  as  this  power  belongs  to  faline  bodies 
in  general ,  it  certainly  muft  depend  on  fome 
property  which  is  common  to  them  ail  as  falls, 
iince  we  plainly  fee  that  acid  and  alcali  have 
iicthing  to  do  here. 

With  regard  to  aflringents ,  Sir  John  Prin¬ 
gle's  experiments  fhew  them  to  be  poffelfed  of 
a  very  great  degree  of  antifeptic  virtue,  for  ah 
him ,  galls ,  green  tea ,  and  red  rofes ,  were  all 
found  to  refift  putrefaction,  with  a  power 
greatly  fuperior  to  feafalt . 

,  And  the  gum-refins,  fuch  as  myrrh,  afa fee- 
tida,  aloes,  arid  terra  japonica,  together  with 
decoctions  of  fuch  vegetable  fubftances  as  a- 
bound  in  gummy -refinous  parts,  Virginian  fnake - 
root,  pepper,  ginger,  faffron,  coutrayerva  root, 
fage,  valerian  root ,  and  rhubarb,  with  mint * 
angelica,  fenna,  and  common  wormwood ,  all  of 
them  fhewed  great  antifeptic  power  ;  but 
none  of  them  came  up  to  camphire,  in  this 
refpect,  which  Sir  John  Pringle  thinks  may  be 
allowed  to  keep  off  putrefaction,  with  a  power 
three  hundred  times  greater  than  fea-Jalt . 

Many  of  the  common  efculent  vegetables* 
horfe-radijh ,  milliard,  carrots,  turnips,  gar¬ 
lic,  onions,  celery ,  cabbage ,  and  colewort ,  were 
like  wife  found  to  keep  back  putrefaction.  * 

N  2  .But 

*  Mod  of  thefe,  betide  a  great  variety  of  other  things, 
have  been  lately  tried  in  France,  with  refpe£t  to  their 
power  as  Antifeptics,  and  the  refult  of  the  whole  publithed 
under  the  title  of  Effai  pour  Servir  a  V  Hiftoire  de  la  Putre¬ 
faction,  Paris  1766,  It 
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But  as  to  the  antifeptic  power  of  lime* 
water ,  there  appeared  to  be  a  kind  of  difpute, 
«—and  therefore,— 

(EXPERIMENT  5) 

In  order  to  fatisfy  myfelf  in  regard  to  this 
matter,  I  put  a  bit  of  frefh  mutton,  of  two 
drachms  weight,  into  an  open  glafs,  con¬ 
taining  fome  ounces  of  ftone  lime-water :  *  It 
was  left  there  for  a  fortnight,  and  at  the  end 
of  that  time  was  found  perfectly  fweet  ;  it  had 
Indeed  grown  quite  tender,  and  when  it  was 
cut  into,  and  fbme  J'pirit  of  vitriol  dropt  on 
It,  an  effervefcence  enfued,  from  the  particles 
of  the  quick-lime  which  had  penetrated  the 
fubftance  of  the  flefh,  and  there  being  fatu- 
rated  with  the  fixed  air ,  were  now  returned 
to  their  original  ftate  of  a  calcareous  earth . 

This  circumftance  of  the  effervefcence, 
may  poflfibly  lead  us  to  the  true  theory  of  the 
antifeptic  power ,  and  fhew  us  on  what  it  im¬ 
mediately  depends. 

We  have  feen,  by  the  1 6th  experiment  of  the 
preceding  effay,that  putrefaction  enfues  in  con¬ 
sequence  of  the  efcape  of  the  fixed  air  ;  there¬ 
fore,  whatfoever  hath  the  power  to  rejlrain 
the  flight  of  this  element,  or  hinder  the  int efline 
motion ,  muft  of  courfe  prevent  putrefaction. 

Calcareous 

It  does  not  appear  who  is  the  author,  but  the  experi¬ 
ments,  which  are  very  numerous  (not  much  fhort  of  300) 
have  been  made  with  furprizing  patience  and  accuracy. 

*  It  appears  that  Sir  John  Pringle  made  his  experiments 
with  chalk,  and  oyfter-Ihell  lime-water . 
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Calcareous  earths ,  in  their  native  ftate, 
have  a  ftrong  affinity  with  fixed  air ,  and  we 
have  feen,  that  upon  this  account*  when  they 
lie  in  contact  with  an  animal  fubftance,  they 
attract  fome  of  this  element,  and  thereby  ac¬ 
celerate  putrefaction  :  For  here  they  cannot  pe¬ 
netrate  die  fubftance  of  the  putrefcent  body  ; 
they  only  furround  it  :  But  when  thefe  earths 
are  calcined,  and  converted  into  quick-lime , 
then  a  certain  portion  of  them  is  rendered  folu- 
ble  in  water  ;  the  earthy  particles,  thus  mi¬ 
nutely  divided,  are  now  capable  of  pervading 
the  foft  texture  of  animal  and  vegetable  bo¬ 
dies  ;  where,  as  hath  been  juft  now  feen, 
they  immediately  join  themfelves  to  the  fixed 
air  of  thofe  bodies  :  So  long  therefore,  as  the 
particles  of  lime  remain  in  this  fituation,  fo 
long  will  the  fixed  air  remain  in  a  non-elaftic 
ftate,  and  fo  long  will  the  inteftine  motion, 
and  that  particular  combination  of  the  infenli- 
ble  parts  which  conftitutes  putrefaction,  be 
kept  at  a  diftance. 

If  fa  line  bodies  *  have  a  ftrong  affinity  with 
fixed  air ,  which  feems  highly  probable,  it  is 
eafy  to  account  for  their  antifeptic  virtue  ;  for 
they  are  all  of  them  capable  of  fuch  extremely 

minute 

*  u  For  fince  upon  the  diffolution  of  the  conflituent 
<c  parts  oi  fait  by  fire,  it  is  found,  upon  feparating  and  vo- 
“  latilizing  the  acid  fpirit,  that  the  air-particles  do  in  great 
“  abundance  rufh  forth  from  a  fixed  to  an  elafiic  Rate,  it 

mud  needs  be  that  thefe  particles  did,  in  their  fixed  ftate, 
<c  attract  the  acid  fpirits.”  Hales ,  vol.  i.  p.  294. 

See  alfo  Boerhaav.  Elem.  Chemia,  tom.  i.  p.  531  ;  where 
there  are  further  proofs  that  falts  have  a  very  great  affinity 
with,  and  are  very  tenacious,  of  fixed  air. 
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minute  divifion,  that  their  particles  can  mofl 
eafily  penetrate  into  any  animal,  or  vegetable 
body,  and  there ,  immediately  join  themfelves 
to  the  jixed  air  of  thofe  bodies,  where  remain¬ 
ing,  they  will  like  the  lime,  when  divided 
and  difTolved  in  water,  keep  back  putrefac¬ 
tion  by  preventing  the  inteftine  motion ,  and 
rejiraining  xhejlight  of  the  jixed  air . 

If  we  attend  to  all  the  methods  that  are 
ufed  to  prevent  bodies  from  putrefa&ion  and 
decay,  we  fhall  find  that  they  moftly  tend  to 
this  Angle  point :  Timber  is  covered  over  with 
paint,  or  fome  fuch  unctuous  and  tenacious 
matter  ;  fruit,  #  and  other  green  vegetables, 
are  preferved  the  year  round,  by  flightly 
fcalding  them  (which  thickens  their  external 
coats,  naturally  formed  to  prevent  the  efcape 
of  their  air)  and  then  drying  them  well,  and 
putting  them  into  bottles  clofely  flopped  ;  flefh 
meat  of  all  forts  is  preferved  on  the  fame  prim 
ciple,  and  may  be  kept  for  many  months, 
without  much  feafoning,  provided  it  be  well 
roafted  or  baked,  and  then  covered  over  with 
lard,  butter,  or  fuet ;  *  and  eggs,  it  is  well 
known,  will  remain  frefh  for  a  long  time, 
if  their  fhells  be  coated  over  with  melted 
fuet,  or  the  like  tenacious  fubflance. 

Animal  fluids,  likewife,  if  the  air  be  not 
fqffered  to  efcape  from  them,  remain  for  a 
great  while,  without  growing  putrid  ;  fur- 
geons  often  meet  with  large  collections  of  ex- 
travafated  blood,  or  ferum,  which,  after  ly¬ 
ing 


*  Sach  a$  apples  and  goofeberries  for  baking. 
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mg  for  years,  in  iheir  own  firm  and  compadi 
cyfts,  do  not  betray  any  thing  putrid  on 
their  being  firft  let  out ;  but  in  a  very  fhort 
time  after  the  opening  is  made,  and  there  is  a 
way  for  the  air  to  fly  off,  the  difcharge  grows 
intolerably  fetid  ;  and  they  alfo  find,  where 
wounds  are  made  in  flelhy  parts  by  fimple  in- 
cifion,  and  are  lo  circumftanced  as  to  lay  them 
under  no  neceffity  for  frequent  drefling, 
that,  when  carefully  kept  covered,  and  the 
efcape  of  the  air  prevented,  they  heal  in  a 
very  fhort  time,  without  any  fign  of  fuppura- 
tion,  which  is  a  certain  degree  of  putrefaction* 
The  various  non  -  aflringent  vegetables 
which  Sir  John  Pringle  tried,  and  which  he 
found  to  retard  put  refaction,  muft  have  done 
fo  in  confequence  of  their  property  to  raife  a 
fermentation  when  mixed  with  any  animal 
fubftance  ;  and  as  to  the  principle  on  which 
ajlringents  become  antifieptics ,  it  is  eafily  com¬ 
prehended. 

The  adfion  of  aflringent  s  conlifis  in  their 
corrugating,  or  crifping  up  the  animal  fibres, 
whence  the  folid  particles  of  thefe  fibres  are 
brought  to  a  nearer  approach,  and  the  power 
of  their  cohefion  confiderably  increafed  ;  con- 
fequently,  the  fubftance  of  the  body,  fo  acted 
upon,  muft  become  more  firm,  and  compaft, 
and  this  of  courfe  muft  hinder  the  intejline  mo¬ 
tion,  without  which  there  can  be  no  putre- 
fa6tion.% 

A.ll  bodies  poflefled  of  this  ajlringent 
power ,  with  regard  to  the  fibres ,  and  which, 

. 
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at  the  fame  time,  have  a  ftrong  affinity  with 
water ,  muft  be  antifeptics  on  a  double  account ; 
accordingly,  we  fee  whence  it  arifes,  that 
ardent  fpirits ,  and  the  ftrong  mineral  acids , 
efpecially  the  vitriolic,  refift  putrefaction  fo 
very  powerfully  :  For  thefe  not  only  abforb 
the  water  from  the  putrefcent  fubftance,  but 
likewife  crifp  up  its  fibres,  and  thereby  render 
it  fo  hard  and  durable,  that  no  change  of 
combination  will  take  place  for  many  years.  * 

So 


*  Dr.  Petit  made  a  number  of  experiments  in  the  year 
j  732,  with  a  view  to  determine  the  different  degrees  of  aft  r in- 
gent  power  in  fuch  fublfances  as  are  ufually  applied  to  flop 
bleedings,  and  he  obferved  at  the  fame  time  their  refpedtive 
antifeptic  powers.  His  method  was  to  take  little  pieces  of 
frefh  mutton  of  the  exadt  weight  of  two  ounces,  and  hav¬ 
ing  covered  them  over  with  aftringent  fubftances  reduced 
to  powder,  he  left  them  in  that  fituation  for  four  days.  At 
the  end  of  every  twenty-four  hours,  the  bits  of  mutton  were 
taken  out,  freed  from  the  powders,  and  accurately  weigh¬ 
ed  ;  according  as  he  found  the  weight  to  diminifh,  he  cal¬ 
culated  the  ftrength  of  the  aftringent,  for  his  way  of  ac- 
counting  for  the  adkion  of  aftringents,  is,  that  they  abforb 
the  moifture  from  the  fiefhy  fubftances  to  which  they  are 
applied.  — <(  Ils  reflerrent  les  orifices  auxquelles  ils  s’  ap- 
pliquent  parce  qu’ils  en  abforbent  1’  humidity  ce  qui 
“  etant  fait,  les  parois  des  vaiftfeaux  diminuees  de  volume, 
<c  fe  rapprochent  par  leur  reftfort  naturel,  &  peuvent  fe 
“  rapprocher  au  point  de  fe  coller  enfemble  &  de  fermer 
le  vaiffeau.” 

His  theory,  in  relation  to  the  Antifeptic  Power  of  Aftrin¬ 
gents,  is  as  follows  :  “  La  corruption  vient  de  la  defunion 
s(  des  principes  qui  fermoient  les  molecules  de  la  chair  ou 
66  fes  parties  integrantes ;  1’  humidite  favorife  cette  defu- 
nion,  le  deflechment  &  le  refferrement  y  eft  contraire.  De 
€i  la  fuit  manifeftement,  qu’un  bon  Aftringent  doit  laifter 
€C  la  chair,  s’  il  eft  poftible,  fans  corruption  &  fans  mauvais 
ee  odeur.”  tiifi.  (jf  Mem .  de  P  Acad,  R.  des  Sciences & 
17  3a* 
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So  far  in  relation  to  the  virtue  of  things  op - 
pojing  pntrefadlion  ;  let  us  now  proceed  to 
confider  thofe  which  have  the  power  of  restor¬ 
ing  fweetnefs  to  fubftances  actually  putrid. 

EXPERIMENT  6. 

H  aving  put  a  number  of  fmall  pieces 
of  mutton  into  a  phial  with  water,  and 
placed  it  in  a  moderate  degree  of  heat,  in  or¬ 
der  to  make  them  putrefy  the  fooner,  I  found 
them,  after  handing  four  days,  fufficiently 
foft  and  putrid  ;  I  then  put  Jive  of  tliel’e 
bits  of  putrid  mutton  into  as  many  cups,  and 
poured,  on  the  1 R,  fpirit  of  vitriol ;  on  the 
2d,  fpirit  of  feafalt  ;  on  the  3d,  vinegar  ; 
and  on  the  4th  f  reflo  lemon  juice  ;  the  5th  cup 
contained  only  water,  and  was  left  as  a  ftan- 
dard,  by  which  the  others  were  to  be  com¬ 
pared.  * 

To  have  a  fynoptical  view  of  the  changes 
from  day  to  day,  I  formed  the  following  table. 
No.  5,  and  at  the  expiration  of  twenty -four 
hours,  found  the  feveral  appearances  exablly  as 
let  down  in  the  firft  column  thereof ;  after  for¬ 
ty-eight  hours,  the  appearances  were  agreeable 
to  the  fecond  column  of  the  table  ;  at  the 
end  of  three  days,  things  flood  as  in  the 
third  ;  and  after  four  days,  the  feveral  bits  of 
the  mutton  were  found  in  the  condition  ex- 
preffed  in  the  fourth  column. 

O  Being 

..  .-K‘ 

*  The  mineral  acids  in  this  experiment  were  diluted  To 

as  to  reduce  them,  as  nearly  as  could  be  judged,  to  the 
llrength  of  the  vinegar  that  was  ufed. 


Table  V,  Acids  tried  as  Correctors  of  Putrefaction. 
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Being  thus  fatisfied  of  the  power  of  acids 
to  cor  reft  putrefaction,  I  threw  out  all  the 
pieces  of  the  mutton  but  the  5th,  which  had 
ferved  for  a  ftandard  ;  referving  it  for  another 
experiment. 

Thus  it  appears,  that  the  vitriolic  acid  has 
a  more  powerful  antifeptic  virtue  than  the  ma¬ 
rine  ;  and  that  both  of  them  flhew  an  ajlrin - 
gent  quality,  by  their  hardening  animal  fibres, 
though  in  a  different  degree  ;  and  the  effect  of 
the  vegetable  acids,  in  fo  remarkably  foftening 
and  relaxing  the  folid  fibres,  gives  room  to  ex¬ 
pect  great  things  from  their  power  as  re- 
folvents,  when  outwardly  applied.. 

Since  acids  both  rejifl  and  correft  putrefac¬ 
tion,  it  was  very  reafonable  to  expect  that  all 
putrid  difeafes  fihould  yield  to  them,  when 
given  in  the  way  of  medicine ;  but  experience , 
the  only  thing  on  which  the  praftice  of  phyjic 
muff  always  reft,  abundantly  fhews  that  their 
power  in  this  refpect  is  pretty  much  limited  ; 
and  that  where  the  putrid  matter  to  be  cor¬ 
rected  lies  beyond  the  firft  paflages,  acids  are 
found  quite  infufficient  to  conquer  it. 

EXPERIMENT  7. 

But  the  alcaline  falts  even  exceed  the  acids  y 
in  regard  to  the  power  of  correcting  putre¬ 
faction  ;  for  two  fmall  pieces  of  putrid  beef, 
after  lying  a  night  in  the  volatile  alcali ,  *  dilu- 

Q  2  ted 

*  Both  the  mild  and  the  cauftic  aicalies  were  tried; 
wz.  Spiritus  cornu  cervi  per  fe,  &  Spiritus  falia  ammoniac* 
cum  calce  viva. 
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ted  with  water,  in  the  proportion  of  four  of 
the  latter  to  one  of  the  former,  were  found 
perfectly  free  from  the  putrid  ftench  ;  but 
they  were  fo  fully  charged  with  the  liquors  in 
which  they  had  lain,  that  not  even  boiling 
could  deftroy  the  peculiar  fmell  of  the  volatile 
alcali. 

~  '•  •;  vJ  >.  .  .  ..  ;  -  t  .  - 

EXPERIMENT  8. 

« 

The  jixed  alcali  like  wife  fweetens  very 
powerfully  :  A  little  bit  of  putrid  beef,  from 
lying  twenty-four  hours  in  lixivium  tartaric 
diluted  with  an  equal  quantity  of  water,  be¬ 
came  hard  and  firm,  and  was  found  to  have 
no  fmell,  but  that  which  is  peculiar  to  the  lix¬ 
ivium . 

.  '  •  s 

EXPERIMENT  9. 

But  the  neutral  mixture  does  not  give 
fweetnefs :  fpiritus  minder eri,  if  made  in  fuch 
manner  as  to  be  perfeBly  neutral,  feems  to 
have  no  power  to  corredl  putrefadlion  ;  if  the 
volatile  alcali  is  allowed  to  predominate,  the 
mixture  will  fweeten  in  proportion,  for,  as 
hath  been  juft  now  related,  the  volatile  alcali 
is  very  powerful  in  driving  off  the  putrid 
ftench. 

EXPERIMENT  10. 

T  v  \ }.  .  >  ,  .<  •  / 

Spirit  of  vitriol  and  lixivium  tartari  being 
mixed  to  the  point  of  faturation,  and  a  bit 

of 


ior 
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of  putrid  beef  being  left  in  the  liquor  for 
twenty-four  hours,  was  found  not  at  all  lweet- 
ened. 

EXPERIMENT  ir. 

A  strong  decoction  was  prepared,  from 
equal  parts,  tormentill  root ,  balaujlines ,  pome¬ 
granate  peel,  and  red  rofes ,  and  a  bit  of  putrid 
beef  was  immerfed  in  the  liquor  ;  the  fcztor 
feemed  rather  increafed  than  diminifhed,  by 
lying  twenty-fours  in  this  decoction. 

EXPERIMENT  12. 

The  fame  thing  happened  with  lime-water , 
which,  notwithstanding  it  rejifts  putrefaction  fo 
ftrongly,  appears  to  have  no  power  to  cor  re  51 
it. 

EXPERIMENT  13. 

Neither  have  ardent  fpirits  the  leaf!:  power 
to  deftroy  the  putrid  flench,  any  further  than 
as  it  is,  in  fome  degree,  obfcured  by  their 
own  peculiar  flavour. 

EXPERIMENT  14. 

Strong  decoctions  of  the  bark ,  and  of 
valerian ,  together  with  ftrong  infufion  of  ca¬ 
momile  Jlowers ,  were  alfo  tried  as  fweeteners. 
After  buffering  three  fmall  pieces  of  putrid 

flefh 
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flefh  to  lie  thirty-fix  hours  in  thefe  liquors,  I 
could  fcarcely  take  upon  me  to  fay  they  were 
fweetened  $  the  putrid  liench  indeed  was  ren¬ 
dered  more  tolerable,  by  the  fmell  of  the  Iw 
quors,  but  did  not  feem  to  be  much  conquered. 

For  unlefs  the  decoctions  be  frequently  rc  • 
newed,  as  was  done  by  Sir  ’John  Pringle ,  fo 
as  by  repeated  affufions  the  vifcid  particles  of 
the  gum-refin  may  be  applied  in  fuch  quanti¬ 
ty  as  will  wholly  entangle  and  fix  the  volatile 
particles  of  the  putrid  alcali ,  the  effe6t  is  but 
fmall  ;  excepting  the  putrid  body  is  allowed 
to  remain  long  enough  in  the  decoctiori  or  in- 
fufion  for  a  fermentation  to  begin,  which  will 
indeed  effectually  change  the  ftate  of  the  mix¬ 
ture,  and  produce  fuch  a  new  combination  as 
will  maintain  its  fweetnefs  for  a  confiderable 
length  of  time. 

This  power  of  fermenting  mixtures  to  re /lore 
fweetnefs  was  difcovered  by  Sir  John  Pringle ; 
but  as  I  have  made  feveral  experiments  in  rela¬ 
tion  thereto,  I  fhall  here  lay  them  before  the 
reader. 

EXPERIMENT  15, 

While  the  6th  experiment,  with  regard 
to  the  power  of  acids  in  correcting  putrefac¬ 
tion,  was  going  on,  I  one  evening  took  a  bit  of 
the  mutton  out  of  the  /lore  phia/  which  was 
grown,  by  that  time,  exceedingly  foft  and  pu¬ 
trid,  and  having  faftened  it  to  a  thread,  im- 
merfed  it,  at  eight  o’clock,  in  a  vat  of  melafjis 
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wq/h,  at  the  diftiller’s,  then  in  a  degree  of  fer¬ 
mentation.*  rather  upon  the  decline.  Next 
day  at  noon,  I  took  it  out,  and  having  wafhed 
it  in  water,  in  order  to  free  it  from  the  fmell 
of  the  liquor  in  which  it  had  been  lying,  found 
it  perfectly  fweet  and  firm. 

As  this  piece  had  been  rendered  fo  entirely 
fweet  and  fum,  and*  to  all  appearance,  found, 
for  it  looked  like  a  bit  of  meat  that  had  been 
ilightly  fried,  I  conjectured  that  it  might  not 
be  neceffary  for  it  to  lye  fo  long  as  fixteen 
hours  ;  I  therefore  obtained  a  gallon  of  the 
wafh,  from  my  friend  the  diftiller,  that  I 
might  examine  the  progrefs  at  home,  and  at 
my  leifure. 

EXPERIMENT  16. 

I  plunged  into  this  gallon  of  fermenting 
liquor  the  very  identical  piece  of  mutton  that 
had  ferved  as  a  ftandard  in  the  6th  experiment 
on  the  acids  ;  and  which,  from  lying  in  an 
open  cup  for  feveral  days,  was  grown  fo  foft 
that  I  was  obliged  to  tie  it  round  with  a  piece 
of  thread  (for,  when  the  thread  was  paffed 
through  it,  the  hefh  was  fo  tender  that  it 
would  not  hold)  and  fo  extremely  putrid  that 
the  flench  was  intolerable. 

In  one  hour  the  putrid  fmell  was  much 
abated,  and  at  the  end  of  jive  entirely  gone, 
the  meat  being  now  firm,  and  perfectly  fweet’; 
it  was  hung  up  in  the  open  air,  where  it  foon 
became  dry,  and  remained  fweet  ever  after. 

E  X  P  E- 
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EXPERIMENT  17. 

In  order  to  fee  whether  this  change  de¬ 
pended  on  the  liquor,  or  on  the  vapour,  I  fu im¬ 
pended  a  thin  bit  of  putrid  mutton,  from  the 
Jlore  phial ,  in  the  mouth  of  the  veffel  wherein 
the  wajh  was  fermenting,  but  fo  as  not  to  touch 
the  liquor,  and  left  it  there  during  the  night  ; 
in  the  morning  it  was  found  plumped  up, 
fweet,  and  firm. 

This  experiment  I  frequently  repeated, 
and  always  with  fuccefs  ;  but  whoever  chufes 
to  try  it,  muft  take  care  that  the  pieces  of  pu¬ 
trid  meat  be  cut  thin,  fo  as  the  vapour  may 
have  power  to  pervade  them,  otherwife  the 
fweetnefs  will  not  be  completely  reftored  ; 
whereas,  when  the  experiment  is  made  with 
the  liquor,  and  the  pieces  of  [putrid  fiefh  are 
fuffered  to  lie  foaking  in,  it,  they  may  then  be 
cut  of  any  fize  that  the  party  pleafes  ;  for  if 
time  be  given,  the  fubtile  gas  will  penetrate, 
and  produce  its  effedL 

EXPERIMENT  18. 

Even  acids  will  fweeten  pretty  large  pieces ; 
two  bits  of  putrid  beef,  of  an  ounce  weight, 
were  left  feverally  in  dijlilled  vinegar ,  and  in 
rnelajfes  wafhy  juft  as  it  had  done  working. 

The  firft  was  found  very  much,  though 
not  entirely,  fweetened,  after  lying  twen¬ 
ty-four  hours  ;  but  the  fecond  was  ren¬ 
dered 
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dered  perfectly  fweet.  In  order  to  fee  if  they 
were  thoroughly  penetrated,  and  fweetened 
to  the  heart,  I  boiled  both  the  pieces,  and 
was  furprized  to  fee  the  one  which  had  lain  in 
the  acid  go  all  to  pieces  in  the  boiling,  which 
I  thought  the  more  odd,  as  it  had  been  ren¬ 
dered  hard  and  firm  ;  an  effect  wherein  the 
dijldled  vinegar  differs  widely  from  that  which 
is  not  diftilled.  This  diffolution  I  afcribed  to 
the  peculiar  difjolvent  quality  of  the  vinegar, 
and  did  not  believe,  until  I  tried  it,  that  a 
mineral  acid  would  produce  the  fame  effect, 

EXPERIMENT  19. 

Put  an  ounce  of  putrid  beef,  after  lying 
twenty-four  hours  in  dilute  fpirit  of  vitriol \ 
and  coming  out  perfectly  hard,  fweet*  and 
contracted,  on  being  boiled,  fell  all  to  pieces, 
exaCtly  as  did  the  one  which  had  lain  in  the 
diftilled  vinegar  ;  and  when  rubbed  between 
the  fingers,  it  melted  away  like  fo  much  wet 
parte*  To  be  certain  that  nothing  of  this  was 
owing  to  too  much  boiling,  I  put  a  little  bit  of 
beef,  of  a  drachm  weight,  that  had  been 
fweetened  by  the  volatile  alcali ,  into  the  veffel 
along  with  it,  and  buffered  it  to  remain  the 
whole  time  of  the  boiling  ;  but  it  came  out 
white  and  firm,  and,  as  hath  been  mentioned 
already,  ftrong  of  the  volatile  alcali . 

For  the  alcalies  cannot  be  faid,  with  pro¬ 
priety,  to  rejlore  fweetnefs  ;  they  only  drive 
off  a  weaker  alcali :  As  the  jixed  alcali  can  dif- 

P  poffefs 
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poflefs  the  volatile,  fo  both  of  them  have  the 
power  to  drive  off  the  Jimple  putrid  alcali  ;  and 
thus  the  putrid  fubftance  becomes  the  bajis 
of  a Jlronger,  inftead  of  a  weaker ,  alcali. # 

The  manner  in  which  acids  fweeten  putrid 
fiefh  feems  alfo  pretty  plain  ;  for  their  adlion 
appears  to  confift  in  faturating  and  fixing  the 
putrid  alcali,  and  by  thus  deftroying  its  volati¬ 
lity,  they  hinder  the  putrid  fiator  from  Hying 
off,  and  ftriking  the  organs  of  fmell  ;  but  at 
the  fame  time  that  acids  do  this,  they  diJJ'ohe 
the  elementary  earth,  and  thus  deftroy  the  tex¬ 
ture  of  that  fubftance  whofe  foundnefs  they 
were  fuppofed  to  reftore.  Whereas,  the  pe¬ 
culiar  excellence  of  the  fermenting  liquors  is, 
to  reftore  fweetnefs  to  the  fluids,  and  firmnefs 
to  the  folids* 

E  XPERIMENT  20. 

Two  pieces  of  linen  rag  were  dipt  in  the 
putrid  liquor  of  the  fitore  phial ;  one  was  fuf- 
pended  over  xhewajh  in  fermentation,  and  the 
other  was  hung  up  in  the  open  air.  In  two 
hours  the  one  expofed  to  the  vapour  became 
almoft  fweet,  the  other  remaining  as  offen- 
five  as  at  firft  ;  and  in  fix  hours,  the  firft  piece 
of  rag  had  no  fmell  but  that  of  the  vapour  ; 
whiie  the  other,  thought  now  grown  dry, 
ftill  ftrongly  retained  the  putrid  ftench. 

As  fugar  is  an  antifeptic,  in  confequence  of 
its  faline  nature,  I  did  not  know  but  fomewhat 

of 

*  See  the  28th,  30th;  33d,  and  34th  experiments  of 
the  preceding  eilay. 
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of  the  virtue  of  the  melajfes  wqfb  might  depend 
on  this  cicumftance. 

In  order  to  determine  this,  I  immerged  one 
fmall  bit  of  putrid  lielli  in  a  mixture  of  bread 
and  mutton,  with  lemon-juice,  and  fufpended 
another  in  the  neck  of  a  phial  containing  a  fer¬ 
menting  mixture,  with  fpinage ;  and  found, 
after  eight  hours,  that  both  of  them  had  loft 
the  putrid  ftench,  and  had  now  no  other  fmell 
than  that  of  the  mixtures;  which,,  as  hath  been 
elfe where  obferved,  was  fweetifh,  and  not 
unlike  fenugreek  feed.  The  like  experiment 
was  tried  with  another  fermenting  mixture,  as 
the  reader  will  find  by  turning  back  to  the 
35th  page. 

Sir  John  Pringle  feems  to  think,  that  the  pu¬ 
trid  fmell  in  thefe  mixtures  isdeftroyed  by  the 
acid  which  is  produced  in  the  courfe  of  the 
fermentation.  Relying  on  his  authority,  I  was 
for  fome  time  of  the  fame  opinion,  and  looked 
on  the  fubtile  gas  as  fomewhat  of  the  nature  of 
a  volatile  acid •  for  I  had  then  the  ideas  of  acid 
and  antifeptic  ftrongly  connected  together  in 
my  mind  :  but,  upon  enquiry,  this  notion, 
was  found  to  be  void  of  foundation. 

EXPERIMENT  21. 

For  one  piece  of  linen  rag  dipped  m  lix¬ 
ivium  tartari ,  and  another  tinged  blue  by  the 
fcrapings  of  radifhes ,  where  expofed  for  eight- 
and-forty  hours  to  the  vapour  arifing  from  a 
large  vat  full  of  melaffes  wafh,  in  high  fer- 

P  2  mentation  5 
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mentation  ;  yet  the  firft  was  not  at  all  fatnrated, 
nor  the  laft,  in  any,  even  the  flighteft,  degree 
changed  red. 

And  in  all  the  fermenting  mixtures  that  I 
tried,  none  of  them  became  four,  excepting 
one  (No.  6,  table  i)  for  feveral  days  after 
the  firft  ftage  of  the  fermentation  had  ceafed.* 

EXP  E- 

*  In  order  to  fee  how  long  this  kind  of  mixtures  would 
preferve  their  fweetnefs,  I  referved  three  of  the  14th  ex¬ 
periment  of  the  fecond  effay  ;  to  wit,  thofe  with  the  barley, 
the  rice,  and  the  oats. 

Into  the  phial  with  the  barley  I  put  about  half  an  inch  of 
a  thread  which  had  been  dipped  in  a  putrid  animal  fluid  ; 
into  the  one  with  the  rice  I  poured  a  teafpoon-ful  of  vinegar  ; 
the  third,  with  the  oats,  was  left  without  any  addition. 

All  the  three  mixtures  were  now  at  reft,  having  run 
through  their  firft  ftage,  and  being  every  one  perfeQdy  fweet, 
they  were  left  in  the  common  temperature  of  the  air  ;  the 
phials  not  clofely  ftopt.  (This  was  in  the  month  of  July.) 

For  three  weeks,  no  alteration  was  perceivable  in  any  of 
them  ;  but  at  the  end  of  that  time,  the  mixture  into  which 
the  putrid  ferment  had  been  put  began  the  inteftine  motion, 
which  continued,  in  a  gentle  degree,  for  feven  or  eight 
days  before  the  mixture  became  fully  putrid. 

The  phial  into  which  the  vinegar  had  been  thrown, 
began,  at  the  three  weeks  end,  to  fhew  fome  fmall  figns 
of  intenine  motion ;  a  thick,  white  fcum  formed  on  the  fur- 
face,  audit  did  not  grow  putrid  until  it  had  flood,  in  all, 
fix  weeks. 

The  third  mixture,  to  which  nothing  had  been  added, 
remained  quite  at  reft,  without  fhewing  any  figns  of  motion 
for  two  months  ;  then  it  was  found  to  have  grown  four, 
and  had  contra&fd  acidity  fufficient  to  curdle  milk,  and  to 
raife  an  ebullition  when  fome  fait  of  hartftiorn  was  thrown 
into  the  phial. 

1  now  corked  the  phial,  and  fet  it  afide  for  three  months ; 
and  then,  having  diftilled  the  mixture  by  a  very  gentle 
heat,  I  obtained  a  volatile  ale  aline  fpirit ,  of  a  peculiar  fmell, 
not  unlike  that  obtained  from  the  putrid  blood  formerly 
mentioned. 
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EXPERIMENT  22 

Two  drachms  of  the  cortex  in  powder,  and 
half  an  ounce  of  fa/iva ,  were  added  to  a 
mixture  of  ox-gall  and  water,  which  was 
grown  putrid,  for  it  had  been  ufed  as  a  ftan- 
dard  to  two  mixtures  of  gall  and  tejiacea . 

Upon  the  firft  mixture,  th  e  factor  increafed 
greatly,  and  the  bark  feemed  to  adl  on  the  pu¬ 
trid  bile  in  a  manner  not  unlike  the  adlion  of 
lime,  or  fxed  alcali,  when  mixed  with  crude 
jal  ammoniac ,  in  order  to  drive  off  the  volatile 
alcali . 

The  mixture  was  now  laid  by  for  twenty- 
four  hours,  at  the  expiration  of  which  I  found 
the  putrid  fmell  much  abated,  and  a  fermen¬ 
tation  beginning;  I  now  fufpended  a  little  bit 
of  putrid  flefti  in  the  neck  of  the  phial,  and 
placed  it  in  a  moderate  degree  of  heat.  When 
twenty-four  hours  more  were  elapfed,  I  again 
examined  the  mixture,  which  was  ftill  in  brifk 
motion,  and  found  that  it  had  entirely  loft  the 
factor,  having  now  acquired  a  new  and  pecu¬ 
liar  fmell,  which  was  not  only  fweet,  but  a- 
greeable,  and  different  from  the  original  fmell 
either  of  frefh  bile,  or  of  the  cortex . 

The  bit  of, putrid  tiefh  was  found  fweeten- 
ed  ;  having  removed  it,  I  fixed  the  bended 
glals  tube  as  deferibed  formerly,  and,  by 
means  thereof,  joined  a  fmall  phial,  con¬ 
taining  a  drachm  of  non- ejfervej cent,  vola¬ 
tile  alcahne  fpirit ,  to  the  phial  which  held 

the 
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the  fermenting  mixture  :  1  hey  were  left  in 
conjunction  for  twenty-four  hours,  and  when 
feparated,  fome  fpirit  of  vitriol  being  dropped 
into  the  fmall  phial,  railed  a  fmart  ebullition. 

It  has  been  fhewn  in  former  experiments, 
how  readily  the  hark  runs  into  fermentation 
out  of  the  body,  and  there  is  great  reafon  to 
expect  that  it  will  be  ftill  more  prone  to  fer¬ 
ment  in  the  body,  when  opened  by  the  digef- 
tive  fluids ;  and  the  prefent  experiment  fhews 
plainly,  that  when  opened  by  fermentation, 
the  cortex ,  like  the  melaffes ,  and  other  things 
that  were  tried,  gives  out  fome  fubtile  matter, 
which  hath  the  power  of  reftoring  fweetnefs 
to  putrid  animal  fubftances  :  Is  it  not  agreeable 
then  to  reafon,  as  well  as  experiment,  to  ac¬ 
count  for  fome  fhare  of  its  ant  if ep  tic  virtue  upon 
this  principle  ? 

If  we  attend  to  the  nature  of  the  difeafes 
wherein  the  bark  is  found  moft  ufeful  ;  and, 
on  the  other  hand,  remark  thofe  cafes  w'here- 
in  it  either  does  harm,  or  proves  of  no  effedt, 
we  fhall  find  fome  ground  far  eftablifhing  this 

the  cortex  is  of  the  higheft  fervice 
in  gangrenes ,  where  the  veffels  are  relaxed, 
and  the  blood  diffolved  ;  2,  in  wounds  and 
ulcers,  where  the  folids  and  fluids  are  in  the 
fame  weak  and  diffolved  ftate  ;  3,  in  the  low 
ffate  of  malignant  fevers,  and  fmall -pox,  where 
the  humours  are  evidently  putrid  ;  4,  in  in¬ 
termittent  fevers,  where  almoft  every  fymptom 
betrays  evident  marks  of  a  putrefactive  acri¬ 
mony.  In„ 


hypothefis 

First 
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In  thefe  laft  it  feerns  to  be  the  moft  plaufi- 
ble  opinion,  that  the  morbific  matter  is  lodged 
originally  in  the  flexure  of  the  duodenum  ; 
here  the  cortex  comes  into  immediate  contadt 
with  the  putrefaclive  colluvies ,  and  prefently f* 
running  into  fermentation,  foon  throws  off 
a  quantity  of  the  fubtile  vapour,  fufficient  to 
faturate  the  acrimonious  matter  ;  which  being 
thus  rendered  mild  and  fweet,  the  febrile  com¬ 
motion,  which  would  have  enfued  had  this 
irritating  caufe  not  been- removed  or  corrected, 
is  now  prevented. 

In  this  cafe,  wre  have  fuppofed  the  general 
mafs  of  fluids  to  be  untainted  *  but,  even  in 
cafes  where  the  putrefactive  acrimony  has 
made  further  advances,  and  has  actually  taken 
place  in  the  conftitution,  if  the  medicine  be 
continued,  and  given  in  large  quantities,  its 
falutary  effects  will  prefently  appear,  and  will 
fhew  that  the  antifeptic  vapour  can  reach  the 
blood,  and  there  reftore  its  confidence,  and 
corredl  its  fharpnefs. 

But  this  valuable  drug  has  another  great 
advantage.  Befide  its  readinefs  to  ferment, 
and  being  able  to  yield  a  large  proportion  of 
the  antifeptic  vapour ,  it  hath  alfo  a  remarkable 
power  of  bracing  up  and  ftrengthening  the 
vafcular  fyftem  ;  thus  enabling  the  powers  of 
the  body  to  concodf  the  morbific  matter,  and 
expel  it  by  the  proper  emunftories  :  For  it  is 

obfervable, 

f  The  putrid  matter  will  encreafe  the  tendency  to  putre¬ 
faction.  Thus  we  fee  how  well  it  is  adapted  to  work  out 
its  own  cure,  provided  it  be  fupplied  with  proper  materials, 


ill  On  the  Respective 

obfervable,  that,  after  a  liberal  ufe  of  it,  pro- 
fufe  evacuations  of  urine  and  fweat  often  enfue, 
and  fometimes  beneficial  difcharges  by  fiool  5 
then,  when  the  offending  matter  is  fo  thrown 
off  or  corrected,  the  aftriftive  quality  of  the 
bark  braceth  up  and  ftrengthens  the  folid 
fibres,  which  had  been  relaxed  and  weakened 
by  the  putrefactive  acrimony < 

But  in  difeafes  where  there  is  an  inflammatory 
tendency*  where  the  veflelsare  full,  the  fibres 
tenfe  and  rigid,  and  the  blood  thick  and  fizey, 
then  is  the  bark  hurtful  and  dangerous ;  becaufe, 
it  throws  much  air ,  and  no  water ,  into  the  blood 
and  confequentiy  mu  ft  highly  increafe  the  mor¬ 
bid  difpofition  of  the  fluids,  while,  at  the  fame 
time,  its  aftringent  virtue  muft  add  to  the  ten- 
Jion  of  the  living  folids . 

For  this  fuhtile  antifeptic  vapour  appears  to 
confift  chiefly,  if  not  altogether,  of  the  fixed 
air  *  of  the  fermenting  fubftances ;  fince  I  have 

found, 

*  This,  I  find,  is  not  admitted  by  Dr.  Cullen ,  the  cele¬ 
brated  profeilor  (late  of  chemiftry,  but  now  of  the  theory  of 
medicine)  at  Edinburgh ;  for  he  teaches  (as  I  am  imformed) 
that  there  is  a  volatile  add  which  flies  off  from  fermenting 
and  effervefcent  mixtures  along  with  the  aerial  principle, 
and  that  it  is  this  acid  which  deftroys  the  putrid  faetor, 
while  the  air  reftores  firmiiefs  to  the  pieces  of  rotten  flefh. 
This  volatile  vegetable  acid  is  faid  to  bear  the  fame  relation 
to  the  fixed  vegetable  acids,  that  the  volatile  vitriolic  does  to 
the  fixed  vitriolic. 

But  it  feems  that  this  volatile  vegetable  acid  has  not  the 
power  to  change  the  blue  juices  to  a  red  colour,  nor  to  fa- 
turate  the  alcaline  falts ;  therefore,  the  2 1  fl:  experiment  of 
this  eflay  is,  by  no  means,  conclufive,  and  has  led  me  into 
an  error,  in  afcribing  the  power  of  refloring  fweetnefs 
chiefly  to  the  aerial  principle. 
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found,  by  experiment,  that  as  the  jixed  air 
thrown  off  by  effervescence  agrees  with  the  gas 
fylve/lre ,  in fuffbeating  animals ,  fo  does  it  agree 
with  the  fame  gas ,  in  the  property  of  reftor- 
ing  fweetnefs. 

EXPERIMENT  23. 

A  small  piece  of  putrid  beef,  taken  im~ 
mediately  from  the  liquor  in  which  it  lay,  was 
put  into  a  cup  with  fome  lixivium  tartan ,  and 
on  it  was  poured  by  degrees,  a  fufficient  quan¬ 
tity  of  fpirit  of  vitriol. 

The  moment  the  faturation  was  complete, 
the  bit  of  beef  was  taken  out,  and  found  to 
have  almoft  entirely  loft  the  putrid  factor  ; 
what  fmell  it  now  had,  was  rather  to  be 
termed  mufty  than  putrid  ;  on  wafhing  it  in 
clean  water,  this  mufty  fmell  went  off,  and 
a  very  little  of  the  putrid  was  again  to  be  per¬ 
ceived. 

EXPERIMENT  24. 

Another  bit  of  the  fame  putrid  beef  was 
put  into  a  cup,  with  fome  fait  of  hartjhorn , 
and  on  them  vinegar  was  poured,  to  the  point 
of  faturation  :  Immediately  on  the  ceffation  of 
the  ebullition,  the  piece  of  flefh  was  taken 
out,  and  found  to  have  entirely  loft  the  factor, 
having  now  no  fmell  but  that  of  the  neutral 
mixture,  which  is  not  unlike  the  fmell  of  burnt 
horn  ;  but  upon  wafhing  the  beef,  this  fmell 

C)  went 
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went  off  in  great  meafure,  and  not  the  leaftof 
the  putrid  ftench  was  to  be  perceived. 

Both  thefe  pieces  were  boiled,  and  both 
came  out  perfedlly  firm  ;  the  laft  piece,  upon 
being  cut  into,  was  found  fweet  to  the  very 
heart  ;  but  the  other  was  found  not  to  have 
been  fo  thoroughly  pervaded,  as  it  d hoovered 
a  little  of  the  putrid  fmell  on  being  divided. 

EXPERIMENT  25 

A  bit  of  putrid  flefh,  of  about  a  drachm, 
was  put  into  the  phial  C,  as  in  figure  2, 
which  previoufly  had  a  drachm  or  two  of  fal 
cornu  cervi  thrown  into  if,  the  glafs  tube  was 
fixed  cloiely  into  the  neck  of  the  phial,  and 
the  other  extremity  of  the  tube  inferted  into  a 
fmall  phial,  with  half  a  drachm  of  the  putrid 
liquor  that  lay  about  the  rotten  flefh  ;  vinegar 
was  now  poured  through  the  funnel,  to  raife 
an  ebullition.  When  the  fait  was  all  diffolved., 
and  the  effervefcence  at  an  end,  the  phials 
were  feparated  ;  the  bit  of  beef  was  now 
found  fweet,  and  the  putrid  liquor,  which  be¬ 
fore  fhewed  no  figns  of  ebullition  upon  drop¬ 
ping  an  acid  into  it,  now  effervefced  plainly, 
on  the  addition  of fpirit  of  vitriol ;  and  it  had 
befides  loft  much  of  the  putrid  fcetor. 

And  thus  wre  fee,  that  fermenting  and  ef~ 
fervefcent  mixtures  are  the  rnoft  powerful  of 
all  known  antifeptics . 

Some  fhareof  this  power  remains  in  liquors 
after  they  have  run  through  their  firft  ftage  of 

fermentation  3 
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fermentation,  which  is  different  in  different 
liquors  ;  as  may  be  feen  in  the  following  table 
(No,  6)  and  feems  to  depend  on  the  quantity 
of  the  fubtile  vapour  which  is  left  in  the  liquor, 
lince  thofe  that  are  mod  fparkling  and  brifk, 
are  found  to  poftefs  the  greateft  fhare  of  anti- 
feptic  power.  * 

The  fixed  air,  when  transferred  from  a 
found  body  into  one  that  is  putrid,  appears 
to  reftore  to  that  body  the  principle  that  had 
been  deftroyed  or  loft,  “f 

But  here  it  may  be  demanded,  what  can 
thefe  experiments  prove  with  regard  to  the  re- 
ftoration  of  putrid  fluids,  in  a  living  body;  is 
it  poffible  to  faturate  thefe  humours  with  fuch 
a  quantity  of  air  as  will  be  fufficient  to  correct 
their  Jharpnefs ,  rejlore  their  confidence ,  and 
bring  hack  their  fweetnefs  ? 

To  this  it  may  with  fafety  be  replied,  that  it  is 
not  only  poffible,  but  that  it  is,  perhaps,  the  only 
way  by  which  this  change  can  be  produced. 

For  we  have  feen  that  there  is  a  deception, 
in  regard  to  both  acids  and  alcalies ,  when  we 

2  fuppofe 

*  u  When,  by  fermentation,  the  conflituent  parts  of 
<c  a  vegetable  are  feparated,  part  of  the  air  flies  off  into  an 
<(  elaftic  Rate  ;  part  unites  with  the  fait,  oil,  and  earth, 
“  which  conftitute  the  tartar  ;  the  remainder,  which  con- 
“  tinues  in  the  fermented  liquor,  is  there,  fome  of  it  in  a 
“  fixed,  and  fome  of  it  in  an  elaftiq  flate.”  Hales ,  vol.  i. 
p.  300. 

f  The  manner  of  aefing  of  air,  when  transferred  into  a 
body  whofe  texture  is  broken  and  diflblved,  will  be  better 
comprehended  from  fome  experiments  hereafter  to  be  men¬ 
tioned  in  the  5  th  Eflfay;  the  thing  being,  in  fome  degree, 
rendered  yifible. 


Table  VI.  Common  Fermented  Liquors  tried  as  Sweeteners  of 

Putrid  Flefh. 
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fuppofe  them  to  reftore  fweetnefs  to  a  putrid 
animal  fubftance  ;  that  the  fir  ft  ^  fo  far  from 
giving  foundnefs  to  fuch  kind  of  fubftances, 
do  in  reality  deftroy  their  texture  ;  and  that 
the  fecond  only  change  the  nature,  but  do  not 
reftore  the  original  fweetnefs. 

But  acids ,  we  have  likewife  feen,  are 
neutralized ,  *  during  the  alimentary  fermenta¬ 
tion,  and  therefore  they  cannot  adtas  acids,  by 
faturating  any  thing  of  the  alcaUous  kind  that 
they  meet  with  in  their  courfe  of  circulation. 
The  power  of  acids ,  therefore,  is  confined,  and 
we  are  not  to  expert,  that  they  are  to  pervade 
the  minute  branches  of  the  valcular  fyftem, 
when  indeed,  it  is  evident,  that  they  ought 
not  to  be  allowed  to  pafs  into  the  blood  in  their 
acid  form ,  fince  it  is  plain,  that,  from  their 
diflblvent  nature,  the  body  muft  be  deftroyed, 
and  its  mo  ft  folid  parts  melted  down  to  a  jelly, 
if  naked  acids  were  to  be  received  into  the  ge¬ 
neral  mafs  of  fluids  :  -f*  Their  action,  therefore, 
cannot  extend  beyond  the  limits  of  the  alimen¬ 
tary  canal,  where  they  may  come  into  contact 
with,  and  corredt  the  fharpnefs  of  a  putrid 
colluvies.  In  thefe  cafes  they  may,  and  ac¬ 
tually  do,  exert  very  notable  powers,  as  is 
often  experienced,  by  their  preventing  fick- 
nefs  and  naufea,  and  reftraining  vomitings; 

and 

*  See  the  3d  and  5  th  experiments  of  the  2d  Eflfay, 

f  In  thofe  deplorable  cafes  that  now  and  then  happen, 
where  all  the  bones  become  foft,  a  manifeft  acidity  hath 
been  difcovered  in  the  fluids  ;  a  thing  feldom  obferved  in 
other  morbid  cafes.  See  Haller .  Element.  Phyfiolo? .  tom. 
ii.  p.  94. 
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and  by  neutralizing,  gs  it  may  be  termed, 
the  putrefa&ive  matter,  thus  prevent  it  from 
carrying  into  the  blood  its  peculiar  deftru&ive 

r  h  regard  to  the  exhibition  of  alcalies , 
the  point  is  not  yet  thoroughly  fettled.  There 
can  be  no  doubt  of  their  power  to  refill  and 
correft  putrefaction,  in  dead  bodies  ;  but  whe¬ 
ther,  upon  the  prefumption  of  this  virtue, 
they  can  be  given  with  propriety,  as  antilep- 
tics,  is  not  fo  clear. 

A  very  eminent  and  fuccefsful  practitioner 
is  of  opinion,  That  the  exhibition  of  volatile 
alcalious  falts  to  the  fick,  in  putrid  difeafes, 
is  adding  fuel  to  the  fire  ;  for  they  certainly 
<c  diffolve  or  break  the  globules  of  the  blood, 
and  thence  more  fpeedily  bring  on  the 
general  putrefaction/’  And  he  relates  a 
fingular  cafe,  where  an  uncommon  quantity 
of  fait  of  hartfborn  being  taken  by  a  young 
gentleman,  and  the  ufe  of  it  continued,  cc  An 
<c  hectic  fever  enfued,  as  alfo  vaft  haemorrha- 
6C  ges  from  the  inteftines,  nofe,  and  gums  ; 

■ c  every  one  of  the  teeth  dropped  out,  and 
the  patient  could  eat  nothing  folid  ;  he 
€C  wafted  vaftly  in  his  flefh,  and  his  mufcles 
cc  became  as  foft  and  flabby  as  thofe  of  a  new- 
born  infant  ;  and  broke  out  all  over  his 
body  in  puftules,  which  itched  moft  in- 
ec  tolerably,  fo  that  he  fcratched  himfelf  con- 
cc  tinually,  and  tore  his  Ikin  with  his  nails  in 
**  a  very  fhocking  manner;  his  urine  was  al- 

cc  ways 


quality 
J  Wn 
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ec  ways  exceffively  high-coloured,  and  very 
cc  foetid.”  * 

The  acrimony  ~j~  in  this  cafe  however  appears 
to  have  been  what  Galibins  terms  acre  alcalefcens 
' volatile  purum ,  which,  though  a  component 
part,  is  not  to  be  confounded,  or  looked  on 
as  the  fame,  with  the  real  and  genuine  putrid 
acrimony  ;  this  feeming  to  conlift,  in  an  over 
proportion,  and  irregular  combination  of  the 
faline  and  oily  particles  of  the  blood  ;  thefe 
particles  being  left  at  liberty  to  run  into  this 
deftruftive  combination  from  the  want  of  their 
bond  of  union,  the  fixed  air. 

Astringents,  as  hath  been  fhewn,  pre¬ 
vent  putrefaction  very  powerfully,  but  we 
find  that  they  have  not  the  leaft  degree  of 
power  to  correct  it. 

But  putrefactive  acrimony  firft  takes  place 
in  th efiuids,  and  it  is  on  account  of  their  in- 
difpofition,  and  the  delfrufiive  and  irregular 
combination  of  their  particles,  that  the  texture 
of  the  [olid fibres  is  weakened,  and  their  cohe- 
lion  impaired  ;  therefore,  bracing  up  and 
ftrengthening  the  fyftem  of  folids,  while  the 
mafs  of  fluids  continues  in  the  morbid  ftate, 
can  avail  nothing  ;  it  is  beginning  the  cure 
where  it  ought  to  be  concluded. 

Astringents,  therefore,  as  antifiepti.cs , 
can  only  be  of  importance  in  thofe  cafes, 
where,  from  extreme  relaxation  and  refolution 

of 

*  Huxham  on  the  Sore  Throat ,  p.  67  68.  See  alfo  his 

EJJay  on  Fevers ,  p,  1 1  8,  5th  Edition. 

t  Vide  Gaubii  Inf  tit.  Path.  fedt.  310  &  3 12. 
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of  the  folids,  the  diffolved  fluids  are  fullered 
to  tranfude,  and  either  form  fpots  of  different 
hues,  or  run  off'  by  actual  haemorrhage  ;  here 
indeed,  the  acids  of  vitriol  as  an  aflringent , 
not  as  an  acid  (for  vinegar  would  do  nothing 
in  this  cafe)  is  found  of  great  ufe,  in  gaining 
time  *  either,  till  the  powers  of  the  animal 
ceconomy  correct  the  morbid  difpofition  of 
the  fluids,  or  that  the  fame  thing  is  brought 
about  by  the  virtue  of  fbme  efficacious  anti - 
feptic ,  fuch  as  the  cortex ,  which  is  the  thing 
ufually  joined  with  the  fpirit  of  vitriol ,  and 
that  with  the  greateft  propriety,  on  account 
of  its  own  aftribiive  quality,  as  well  as  ex¬ 
treme  readinefs  to  run  into  fermentation  ; 
which  is  the  circumftance  that  conftitutes  a 
true  and  genuine  antifeptic. 

The  phyfician  who  gives  aftringents  in  thefe 
cafes,  and  with  thefe  views,  a6is  not  unlike 
a  furgeon  who  fecures  and  ties  the  blood-vef- 
fels  that  are  divided  in  the  beginning  of  an 
operation,  in  order  to  allow  himfelf  fufficient 
time  to  finifh  it  writh  fafety  and  regularity. 

That  the  credit  which  acids  have  gained 
as  antifeptics^  hath  reffed  much  on  the  fuc- 
cefs  attending  their  exhibition  in  the  circum- 
Ifances  above-mentioned ;  and  that  they  really 
a6f  in  thefe  cafes  as  mere  aftringents ,  may  be 
found  from  a  clofe  attention  to  the  progrefs  of 
the  cure. 

Let  any  one  read  the  very  remarkable  cafe 
in  Dr.  Huxbam’ s  Treatife  on  Fevers  (p.  62) 
and  it  will  plainly  appear  that  the  acid  of  the 

vitriol 
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vitriol  braced  up  the  fibres,  checked  the  tran- 
fudation  of  the  diflolved  blood,  and  thus  ob¬ 
tained  a  truce  until  the  repeated  dofes  of 
the  cortex ,  “  the  rice,  the  panada ,  the  (ago, 
“  the  hartfhorti-jelfy  well  acidulated,  and  the 
“  toaji  out  of  claret  and  red  port-wine ,”  ge¬ 
nerated  enough  of  the  antifeptic  vapour  to 
faturate  and  correct,  in  fome  degree,  fhe  pu¬ 
trefactive  acrimony,  whereby  the  patient  was 
enabled  to  get  upon  his  legs,  when  exercife, 
and  a  proper  diet,  reflored  him  to  his  perfedl 
health.  * 

To  fhew  this  ftill  further,  in  a  cafe  no 
lefs  deplorable,  I  fhall  give  the  following, 
communicated  by  Dr.  Archer ,  phyfician  to 
Stevens’s  Hofpital  in  Dublin . 

“  THOMAS  BROWN,  a  robuft  country¬ 
man,  of  about  twenty -four  years  of  age,  was 
admitted,  the  firft  of  February,  1762,  a  furgical 
patient  into  Dr.  Stevens’s  Hojpital,  for  a  n  Herpes 
exedens,  which  extended  from  the  nape  of 
the  neck  to  the  inferior  part  of  both  fcapula . 
After  having  been  purged,  on  the  5th  he  was 
ordered  to  take  ten  grains  of  the  blue  pill  every 
day,  which  he  did  until  the  25th  ;  fo  that 
in  this  time  he  had  taken  near  two  hundred 
grains  of  mercury ,  without  any  appearance  of 
falivation.  ‘f- 

R  On 

*  There  is  a  cafe  in  Sydenham  equally  fixong  in  regard  to 
this  point  ;  it  was  communicated  by  Dr.  Goodall,  and  is  to 
be  found  in  the  Letter  to  Dr.  Cole,  concerning  the  fmall- 
pox  and  hyfteric  difeafes. 

f  This  blue  pill  ufed  in  Stevens’s  hofpital  confifts  of  no* 

thing 
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tc  On  the  26th,  he  complained  of  ficknefs 
in  his  ftomach,  entire  lofs  of  appetite,  and  great' 
wearinefs  ;  the  ulcer  had  not  mended  ;  he 
was  therefore  confined  to  his  bed,  and  ordered 
to  drink  plentifully  of  warm  diluting  liquors. 
The  27th,  there  appeared  numerous  petechia 
on  his  whole  body.  The  28th,  the  number 
of  thefe  increafed,  and  appeared  livid.  The 
1  ft  of  March,  he  had  a  haemorrhage  from  the 
nofe,  which  was  attempted  to  be  ftopt  by  dif¬ 
ferent  ftyptics ;  but  thefe  caufing  him  to  fneeze, 
rather  increafed  the  bleeding  :  The  fame  even¬ 
ing  he  was  ordered  a  vomit,  which  he  took, 
and  another  next  morning ;  by  thefe  the 
bleeding  likewife  encreafed. 

cc  The  apothecary  of  the  houfe  (it  not  being 
the  phyficians*  vifiting-day)  then  ordered  him 
three  fpoonfuls  of  the  following  mixture,  to 
be  taken  every  two  hours. 

W.  Aq .  Menth .  vul.  Sim .  Tincl .  Rofar.  cum 
triplici  quant.  Sp,  Vitriol .  aa  unci  as  Ires , 
Hindi.  Cort.  Peruv.  unci  as  duas ,  Tinffi. 
Martis  in  Sp.  Salis ,  Sefcunciam ,  M. 

cc  This,  he  faid,  reft  rained  the  haemorrhage ; 
but,  on  the  3d,  blood  came  away  abundantly 
in  his  urine. 

“  He  continued  the  above  mixture  until  the 
4th,  when  I  was  defired  to  fee  him  :  I  found 
him  greatly  exhaufted,  his  pulfe  quick  and 

weak, 

thing  but  crude  mercury,  and  as  much  Venice  turpentine 
as  is  fufficient  to  extinguifh  the  quickfilver. 
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weak,  frequently  fpitting  black  coagulated 
blood,  his  urine  the  colour  of  blood,  his 
body  thickly  covered  over  with  petechia,  red 
and  livid,  which  here  and  there  ran  into  vi- 
bices ,  as  if  he  had  been  feverely  fcourged. 

“  I  ordered  him  to  take  a  drachm  of  the 
cortex  every  hour,  wafhing  it  down  with  four 
ounces  of  the  infufum  amarum  of  the  London 
difpenfatory,  with  thirty  drops  of  the  acid 
elixir  of  vitriol  in  each  dofe. 

cc  After  taking  a  few  dofes,  he  imagined 
himfelf  better  ;  and  therefore*  of  his  own  ac¬ 
cord,  took  it  every  half  hour.  The  7th,  the 
blood  difappeared  from  his  urine,  and  greatly 
abated  from  his  mouth  and  nofe  ;  the  livid 
petechia  changed  to  red,  and  the  vibices  into 
diftinft  petechia .  The  1  ith,  all  the  haemorr¬ 
hages  ceafed,  and  the  petechiae  had  almoili 
difappeared.  On  the  15th,  they  were  entirely 
gone.  He  continued  his  medicine,  however, 
until  the  27th  ;  on  which  day,  his  herpes  was 
completely  fkinned  over.  During  this  time* 
viz.  from  the  3d  to  the  27th,  he  took  fifteen^ 
ounces  and  fix  drachms  of  the  cortex J* 

The  antifeptic  virtue  of  the  other  gummy 
refinous  vegetables,  if  we  may  judge  of  them 
all  by  this  capital  one,  the  cortex ,  appears  alfo 
to  depend  on  their  fermenting  in  the  body ; 
and  as  thefe  fubftances  contain  a  large  propor¬ 
tion  of  the  fixed  air ,  they  muft  part  with  much 
of  it  in  the  courfe  of  their  fermentation  :  For 
now  that  we  have  taken  a  view  of  the  fe- 
yeral  kinds  of  antifeptics  and  have  feen  how 

R  2  ■ .  .  much 
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much  the  action  of falls 3  and  of  aflringents , 
is  limited,  we  find  that  the  only  dependence 
muff  be  on  thofe  things  which  throw  a  great 
quantity  of  air  into  the  blood,  if  we  expedt  to 
work  a  complete  change  on  the  whole  mafs. 

If  we  attend  alfo  to  the  things  that  prevent 
putrefaction  in  living  bodies,  we  fhali  ftill 
find  that  the  dependenpe  is  on  the  quantity  of 
air. 

There  can  be  no  doubt  but  that  it  is  the 
vegetable  part  of  our  food  which  yields  by  far 
the  greateft  fhare  of  the  air,  that  enters  the 
eompofition  of  the  animal  fluids  ;  and  vegeta¬ 
ble  food  moft  certainly  prevents  the  putrejaclive 
diathejis e  Sir  JohnPrhigle  aferibes  it,  and  with 
great  juftice,  to  the  frequent  ufe  of  freih  ve¬ 
getables  and  fugar,  which  now  make  up  fo 
great  part  of  the  diet  of  the  European  nations , 
that  we  at  this  day  fo  feldom  hear  of  the 
dreadful  putrid  difeafes  which  formerly  fwept 
off  fuch  multitudes,  every  thirty  or  forty  years, 
and  generally  went  under  the  name  of  plagues.* 

The  effects  of  being  deprived  the  ufe  of 
frefli  vegetables,  are  ftrongly  manifefted  in 
the  fatal  feurvies,  fevers,  and  dyfenteries,  to 
which  feamen,  and  people  pent  up  in  garri- 
fons,  are  often  fubjecSl  :  In  fhort,  this  matter 
is  fo  well  known,  and  every  body  is  fo  fenfi- 
ble  of  it,  that  it  would  be  a  trefpafs  on  the 
reader  to  infift  on  every  particular  inftance  ;  I 
flhall  therefore  only  requeft,  that  he  may  o!> 

fervea 

*  See  alfo  Hoffman ,  in  the  chapter  de  Venenis  in  Acre 
Content  is  y  &c.  fed.  26. 
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ferve,  in  general,  the  kind  of  diet  which  is 
moll  wholefome  in  hot  climates ;  that  it  muft, 
in  order  to  preferve  health,  confift  very  much 
of  vegetables,  and  of  thofe  kinds  which  pro¬ 
duce  the  greateft  quantities  of  air,  in  order  to 
afford  a  fufficicnt  fupply  of  antifeptic  vapour , 
to  make  up  for  the  extraordinary  wafte  of  air 
which  is  carried  off  from  the  fluids  by  profufe 
perlpiration  ;  and  that  thofe  people  mull  ine? 
vitably  fall  into  putrid  difeafes,  who  eat  much 
animal  food,  which  produceth  but  little  air  ; 
who  drink  much  fpirituous  liquors,  that  con-> 
tain  no  air  themfelves  fcarcely,  and  prevent 
the  ready  extrication  thereof  from  the  aliment, 
during  the  digeftive  procefs  ;  and  who  in- 
cautioufly  expofe  themfelves  to  a  moift  at- 
mofphere,  which  hinders  any  thing  but  the 
t aerial  part  of  the  perfpirable  matter  to  be  cai> 
ried  off. 

This  general  and  well-known  antifeptic 
quality  in  vegetable  food,  is  commonly  account¬ 
ed  for  by  faying,  that  it  produceth  acefcent 
chyle  ;  but  alcalefcent  or  putrefcent  vegetables 
are  qually  powerful,  in  this  refpe6l,  with  the 
acefcent  ;  therefore,  the  antifeptic  quality  muft 
depend  upon  fomewhat  that  is  general,  and 
common  to  all  vegetables,  * 

Instead 

*  By  far  the  greateft  fhare  of  the  vegetables  ufed  in  com¬ 
mon  diet,  if  we  except  the  fruits  and  farinacea ,  are  alca¬ 
lefcent  or  putrefcent ;  witnefs  all  the  different  kinds  of 
brafftca ,  the  nafturtia,  onions ,  leeks ,  gar  lick,  borfe-radtpJ, 
muftard,  radifhes,  fpinage,  endive,  pur  (lain,  lettuces  ;  not 
one  of  thefe  things  can  be  called  acefcent,  and  yet  they  pre¬ 
fer  ve 
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Instead  of  calling  chyle  produced  from  a 
vegetable  diet  acefcent ,  we  fhall  fpeak  with 
more  propriety,  as  well  as  approach  much 
nearer  to  the  truth,  by  terming  it  a  fluid  com- 
pofed  of  animal  and  vegetable  juices,  in  the  firjl 
or  fweet  ftage  of  fermentation ,  impregnated 
and  fully  charged  with  a  fubtile,  active,  and 
penetrating  fpirit,  which  is  highly  antifeptic. 

This  notion  of  acefcent  chyle  has  fuch  an  in¬ 
fluence  on  the  pra&ice  of  phyfic,  that  it  is  apt 
to  prefent  acids  alone  to  the  confide  rati  on  of 
the  phyfician,  in  putrid  cafes ,  and  too  often 
diverts  him  from  ordering  thofe  things  which 
are  the  true  oppofers  and  genuine  corre&ors 
of  putrefaction,  namely,  frefh  vegetables,  and 
other  fermentable  matters  ;  fince  thefe ,  upon 
comparing  all  the  circumftances,  will  be  found 
the  grand  antifeptic s ,  that  not  only  have  the 
power  to  preferve  animal  fluids  from  corrupt 
tion,  but  can  alfo  reflore  them,  after  having 
undergone  fome  degree  of  putrefaction . 

But  what  proves ,  almoft  to  a  demonftration, 
the  antifeptic  power  of  the  fermentable  fubftan- 
ces,  is  the  cure  of  the  fea-f curvy*  This  difeafe, 

whereia 

ferve  the  humours  from  putrefaction,  or  correct  it  when 
prefent,  as  effectually  as  forrel  or  lemon-juice.  We  fome- 
times  find  in  fyftematic  writers,  laid  down  among  the  ge¬ 
neral  caufes  of  the  putrefaflive  diathefis ,  the  too  liberal  ufe 
of  fuch  fort  of  vegetables  ;  but  I  apprehend  there  are  few, 
if  any,  inllances  of  a  putrid  difeafe  arifing  from  the  ufe  of 
any  found,  fermentable  vegetable. 

Indeed,  where  people  have  been  obliged  to  feed  on  fuch 
vegetables  as  were  unfound,  and  incapable  of  the  alimen¬ 
tary  fermentation,  there  it  will  readily  be  granted,  that 
the  very  word  of  putrid  difeafes  have  enfued. 
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wherein  the  whole  mafs  of  fluids  is  diffolved 
and  corrupted,  cannot  be  cured  by  any  other 
means  than  by  throwing  in  a  large  quantity  of 
new  air ;  *  and  this  mull:  be  done  in  the  way 
of  diet  ;  it  muff  be  furnifhed  from  things  that 
can  be  taken  into  the  body  by  pounds,  notin 
ounces  or  drachms  ;  and  therefore  that  vege¬ 
table  is  found  to  be  the  moft  powerful  antr- 
fcorbutic  of  which  the  patient  can  take  the 
largeft  quantity,  without  occafbning  ficknefs, 
or  other  difturbance. 

In  the  fcurvy ,  the  digejtive  organs  luckily 
preferve  their  full  powers,  and  therefore  they 
can  turn  the  fermentable  fubftances,  taken  into 
the  body,  to  their  own  proper  advantage  ;  and 
hence  this  difeafe  fcarce  ever  fails  of  being 
cured,  provided  the  requifite  materials  be  fup- 
plied. 

But  in  acute  difeafes,  arifing  from  putre¬ 
faction,  the  cafe  is  far  otherwife  ;  every  thing, 
here,  is  thrown  into  fuch  confufion,  that  none 
of  the  animal  procefles  can  be  carried  on  with 
'regularity  ;  and,  on  this  account,  the  moft 
powerful  antifeptics,  as  well  as  every  thing 
elfe,  too  often  lofe  their  power. 

* "  As 

*  With  regard  to  pra&ice,  it  is  of  no  confequence  whe¬ 
ther  the  antifeptic  power  be  afcribed  to  air,  or  to  the  vo¬ 
latile  vegetable  acid ;  fince  it  appears,  that  thefe  tvuo,  are 
fo  i?ifeparably  united,  that  when  the  one  is  difengaged  from 
any  particular  fubftance,  the  other  muft  neceffarily  go 
along  with  it.  The  thing  that  is  of  real  importance,  is  to 
point  out  thofe  medicines,  and  that  kind  of  diet,  which  are 
capable  of  furnifhing  the.  antifeptic  fpirit  in  the  greateft 
abundance ;  and  thisj  it  is  prelumed,  has  been  fufliciently 
done  by  the  preceding  Experiments. 
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As  the  cure  of  the  fcurvy,  then,  feems  to 
depend  fo  very  much  oh  the  fermentative  qua¬ 
lity  in  the  remedies  made  ufe  of,  it  is  not  im- 
poflible  but  other  things,  as  well  as  perfectly 
frejh  vegetables ,  may  be  found  to  anfwer  this 
falutary  purpofe. 

I  imagine  that  I  have  found  out  fuch  a 
fubftance  ;  I  have  had  no  opportunity,  indeed, 
of  putting  it  to  the  trial  ;  but  as  I  am  lirmly 
perfuaded  that  it  will  be  found  of  great  fervice, 
not  only  in  the f  curvy ,  but  in  other  putrid  di - 
Jeafes ,  at  fea,  where  frefh  vegetables  are  not 
to  be  had,  I  cannot  refrain  from  throwing  out 
a  propofal  for  trying  new  methods  of  prevent¬ 
ing,  and  poRibly  curing,  thofe  dellrudf ive  dif- 
eafes  that  take  their  rife  from  putrefaction,  in 
lituations  where  the  unhappy  patients  are  def- 
titute  of  the  moft  proper  means  of  help  ; 
but  as  this  requires  a  particular  confederation, 
it  fhall  be  made  th  e  fubject  of  another  EJfay . 

However,  I  will,  in  the  mean  time,  re¬ 
commend  the  trial  of  an  experiment  in  that 
very  deftruftive  difeafe,  the  putrid  yellow  fem' 
ver  of  the  Weft-Indies .  And  if  thefe  papers 
fhall  happen  to  fall  into  the  hands  of  any  prac¬ 
titioner  in  thofe  climates,  I  requeft  that  it  may 
be  tried. 

It  is,  to  give  the  patients  repeated  dofes  of 
the  alcaline  falls,  in  frefh  lime  juice,  or  the 
like,  and  let  it  always  be  fwallowed  during 
the  effervefcence  ;  and  let  the  patient’s  drink 
be  fomewhat  of  die  highly  fermentable  kind ; 

I  would  even  propofe  die  juice  of  the  green 

fugar-caney 
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fugar-cane ,  diluted,  and  acidulated  with  fome 
of  the  recent  four  juices.  * 

Possibly,  by  throwing  in  fuch  a  quantity 
of  antifeptic  vapour  as  would  be  furniftied 
from  this  kind  of  materials,  the  putrefa&ive 
acrimony,  which  at  firft  feems  chiefly  to  af- 
fedt  the  biliary  fyftem,  might  be  corrected  and 
faturated. 

The  principle  on  which  the  faline  mixtures, 
when  given  during  the  ebullition,  perform 
their  adtion  of  fweetening  and  deftroying  the 
putrefadlive  acrimony,  the  reader  can  be  no 
ftranger  to,  or  if  he  does  not  recolledf  it,  he 
has  only  to  turn  back  to  the  23d,  24th,  and 
25th  experiments  of  this  prefent  eflay.  •f* 

*  Mr.  Mornington ,  furgeon  to  the  69th  regiment,  who 
was  fome  time  at  Goree ,  on  the  coaft  of  Africa ,  tells  me, 
that  the  natives  give  in  thefe  fevers,  with  very  good  fuc- 
cefs,  a  drink  prepared  by  macerating  in  water  a  fruit  of  the 
plumb  kind,  that  grows  there  in  great  plenty. 

+  Or,  if  the  reader  chufes  to,  have  their  action  accounted 
for  in  another  manner,  I  refer  him  to  Dr.  Barry’s  Treatife 
on  the  three  digeftions,  page  50,  or  to  Dr.  Whytt’%  book 
on  nervous  diforders,  page  485, 
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ESSAY  IV. 

ON  THE 

SCURVY; 


WITH  A 


Proposal  for  trying  New  Methods 


T  O 


Prevent,  or  Cure,  the  fame  at  Sea. 


O  R  fome  time*  even  before  I  engaged 
in  the  courfe  of  experiments  which 
have  been  fet  forth  in  the  three  pre¬ 
ceding  eflays,  I  was  firmly  of  opi¬ 
nion,  that  the  cure  of  the  fea  j curvy  depended 
chiefly,  if  not  altogether,  on  the  fermentative 
quality* q{  the  frejlo  vegetables ;  which  are  found, 

S  2  by 

*  Although  the  ingenious  Dr.  Lind  afcribes  fomewhat 
to  the  fermentative  quality,  yet  his  theory  refts  chiefly  on 
the  faponaceous ,  attenuating ,  and  rejolving  virtue ,  which, 
according  to  him,  “  is  the  chief,  and  mofl  effentially  re- 
“  quifite  quality,  in  the  antifcorbutic  mixture.”  P.  304 
of  his  Treatife. 

The  theory,  which  makes  the  cure  to  depend  on  a  change 
produced  in  the  difeafed  fluids,  in  confequence  of  the  fer¬ 
mentation  of  the  frefh  vegetables  in  the  ftomach  and  bow¬ 
els,  was  firft  taught  (as  I  am  informed)  by  Dr,  Cullen,  but 
was  fuggefted  to  me  by  Dr.  Hut  chef  on. 


H  F  * 
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by  experience,  to  be  the  only  things  that,  with 
certainty,  conquer  this  deftru6hve  difeafe. 
And  in  confequence  of  this  perfuafion,  it  oc¬ 
curred  to  me,  that  as  there  are  vegetable  fub- 
flances,  which,  though  not  perfe&ly  recent, 
are  yet  capable  of  fermentation,  fuch  in  parti¬ 
cular  as  common  malt  ;  that  this,  if  taken  in 
the  way  of  medicine,  would,  in  all  probabi¬ 
lity,  produce  effects  fimilar  to  thofe  produced 
by  green  vegetables,  and  confequently  cure  the 
fcurvy ;  and  as  malt  can  be  preferved  found, 
for  a  conliderable  length  of  time,  it  might  be 
carried  to  fea,  and  there  kept,  in  order  to 
make  wort  occafionally  as  it  might  be  wanted ; 
and  thus  prove  a  remedy,  always  in  readinefs, 
againft  that  fatal  difeafe. 

Such  was  the  fcheme  that  I  framed  to  my- 
felf ;  and  the  more  I  thought  of  it,  the  more 
I  became  convinced  of  the  likelihood  of  its 
fucceeding. 

I  soon  mentioned  this  affair  to  a  fet  of  me¬ 
dical  friends,  who  having  formed  themfelves 
into  a  little  fociety,  meet  once  a  fortnight  for  their 
mutual  improvement ;  and  they  thought  the 
reafons  on  which  my  expectations  were  founded 
fo  plaufible  as  to  deferve  the  trouble  of  an  ex¬ 
periment  :  So  that  all  that  was  now  wanting 
was  an  opportunity  of  putting  it  to  the  fair  trial. 

But  as  the  Jcurvy  *  is  a  difeafe  very  rarely 
to  be  met  in  this  city,  and  as  I  had  not  any  ac¬ 
quaintance 

*  The  genuine  putrid  fcurvy,  fo  fatal  to  feamen,  and  to 
people  fhut  up  in  garrifons,  without  fupplies  of  frefh  vegeta¬ 
bles,  is  the  difeafe  every  where  meant  throughout  this  Eflay. 
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quainta nee  at  the  places  where  cafes  of  this 
fort  occur  moll  frequently,  I  drew  up  my  rea- 
fons  for  thinking  that  the  wort  would  prove  a 
remedy,  in  the  form  of  a  letter,  and  addreffed 
it  to  my  very  worthy  friend  Mr.  George  Cleg - 
horn ,  lecturer  of  anatomy  in  the  univerlity  of 
Dublin,  with  a  delire  that  he  would  fend  it  to 
fome  of  the  leading  medical  people  in  London, 
in  order  to  engage  them  in  an  application  to 
the  gentlemen  who  have  the  care  of  the  naval 
hofpitals,  that  trial  might  be  made  of  its  ef¬ 
fects  at  thofe  places. 

Among  the  gentlemen  to  whom  Mr.  Cleg- 
horn  tranfmitted  copies  of  the  letter,  were  Dr. 
Hunter ,  and  Henry  Tom ,  Efq;  one  of  the  com - 
mifftoners  for  taking  care  of  Jick  and  wounded 
Jeamen ,  whofe  zeal  in  the  profecution  of  this 
affair,  and  in  endeavouring  to  get  the  propo- 
fal  carried  into  execution,  demands  a  publick 
acknowledgement ;  fince  it  was  through  their 
application,  that  the  lords  of  the  admiralty  did, 
in  the  month  of  May,  1762,  give  orders  to 
have  the  wort  tried  in  the  naval  hofpitals  at 
Port! mouth  and  Plymouth. 

But  as  it  was  abfolutely  neceflary,  in  order 
to  determine  the  genuine  effedls  of  the  reme¬ 
dy  propo  fed,  that  the  patients  fhould,  during 
the  time  of  trial,  be  entirely  debarred  from 
every  fort  of  recent  vegetable,  this  reftridlion 
was  deemed  fo  fevere,  and  looked  fo  like  re¬ 
tarding  men's  cures  for  the  fake  of  experiment, 
that  it  occafioned  a  general  murmur  and  dif- 

guft, 
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f  guft,  and,  of  courfe,  put  a  flop  to  the  fur¬ 
ther  exhibition  of  the  wort  at  the  hofpitais.  * 
Orders  were  then  ifTued  to  have  it  given  on 
fhip-board,  while  at  fea,  where  no  tempta¬ 
tions  of  frefh  vegetables  would  offer  to  make 
the  men  uneafy,,  and  where  it  was  expected 
that  the  patients  would  chearfully  fubmit. 

But  hitherto,  no  return  has  ever  been 
made  to  the  offices,  either  of  the  good  or  bad 
effedls  of  the  wort ;  whether  this  hath  arifen 
from  difobedience,  or  inattention,  is  not  eafy 
to  determine  ;  poffibly,  each  may  have  had 
its  fhare  ;  for,  of  all  men,  thofe  who  ufe  the 

fea, 

*  I  had  the  honour  of  a  letter  from  Dr.  Huxham ,  dated 
October  the  13th,  1764;  wherein  he  tells  me,  that  the 
wort  was  tried  both  at  Plymouth  and  Portfmouth ,  with  very 
had  effects.  Fie  has  not  indeed  fpecified  what  thefe  bad  ef¬ 
fects  were  ;  but  it  is  eafy  to  conceive,  that  the  patients, 
when  laid  under  the  rellraints  above-mentioned,  would 
make  a  variety  of  grievous  complaint's.  However,  I  am  per¬ 
fectly  well  allured  by  a  gentleman,  who  himfelf  made  ufe 
©f  th?  wort,  that  it  may  be  taken,  for  a  length  of  time,  to 
the  quantity  of  a  quart  in  the  day,  without  producing  any 
ill  eflfeCt  whatever  ;  and  by  looking  into  V an  Swieterfs 
commentary,  the  4th  vol.  p.  673,  the  reader  will  fee  that 
the  Barons  lady,  when  a  nurfe,  ufed  regularly  to  drink  a 
pint  of  it  every  night  going  to  bed,  in  order  to  increafe  her 
milk. — See  the  appendix,  No.  3  and  4. 

f  In  a  letter,  dated  17th  Feb.  1763,  which  I  was  fa¬ 
voured  with  from  Commiflioner  Tom,  I  was  told,  that  at 
that  time  none  of  the  navy-furgeons  had  reported  any  thing 
concerning  the  Wort;  but  Mr.  Tom  engaged  to  acquaint 
me  of  the  particulars,  as  foon  as  a  return  fhould  be  made  to 
the  office. 

But  as  I  have  never  had  the  pleafure  of  hearing  from  that 
gentleman  fince  (it  is  now  23d  June,  1766)  I  take  it  for 
granted  that  nothing  has  been  done  in  confequence  of  the 
admiralty’s  order,  nor  any  report  ever  made. 
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fea,  are  the  moft  averfe  from  innovation  and 
experiment. 

But  neverthelefs,  as  I  am  now,  in  confer 
quence  of  thofe  experiments  which  have  been 
already  made  known  to  the  reader,  more 
than  ever  convinced  that  the  cure  of  putrid  di- 
feafes  in  general,  and  that  of  the  [curvy  in  par¬ 
ticular,  depends  greatly  on  the  quantity  of 
new  air  thrown  into  the  blood  from  ealily  fer¬ 
mentable  fubftances,  I  fhould  deem  myfelf 
wanting  in  common  humanity  if  I  did  not 
communicate  this  to  the  public,  and  make  it 
mv  requeft,  that  fuch  people  as  are  concerned 
in  long  voyages  may  embrace  feme  opportuni¬ 
ty  of  giving  the  wort  a  fair  trial ;  for  until  it  is 
difproved  by  adlual  experiment,  I  fhall  fell 
continue  to  think,  that  this  liquor  bids  as  fair 
to  cure  the  f curvy  as  the  juice  of  any  recent 
vegetable.  The  experiment  can  occalion  no 
poflible  danger,  will  be  attended  with  very 
little  expence  or  pains,  and,  if  it  fucceeds, 
will  make  ample  amends,  in  producing  a  dif- 
covery  of  infinite  advantage  to  the  feafaring 
part  of  mankind. 

If  it  be  true  what  was  publifhed  in  Decem¬ 
ber,  1762,  taken,  as  is  fuppofed,  from  re¬ 
turns  made  to  the  houfe  of  commons,  that  of 
one  hundred  and  eighty-jive  thoufand  men,  raifed 
for  the  fea  fervice,  during  the  late  war, 
above  an  hundred  and  thirty  thoufand  perifhed 
by  difeafes,  arid  that  two-thirds  of  this  num¬ 
ber  may  be  fafely  charged  to  the  account  of 
difeafes  which  take  their  rife  from  putrefac¬ 
tion  ; 
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tion  ;  furely,  every  motive  of  policy  and  hu¬ 
manity  fhould  excite  men  to  endeavour  at 
finding  out  fomewhat  to  check  this  fatal  and 
deftrudive  diathejis  ;  for  if  feamen  could  be 
preferved  from  it,  few  other  kinds  of  difeafes 
would  endanger  them. 

For  a  fea-life,  limply  confidered,  is  fo  far 
from  being  productive  of  difeafes,  that  it  is 
found  to  be  a  remedy  againft  fome  of  the 
moft  dangerous  kinds  ;  #  and  though  habitual 
intemperance,  and  incautiously  expoling  them- 
felves  to  heat  and  cold,  may,  and  frequently 
do,  cut  fhort  the  lives  of  feamen,  yet  the 
great  mortality  to  which  the  crews  of  the 
king’s  fhips  are  too  often  fubjeCt,  arifeth  from 
infeClious  difeafes ,  owing  to  fuch  numbers  be¬ 
ing  crowded  together,  and  living  in  circum-* 
Stances  lefs  cleanly  than  is  ufual  in  the  mer¬ 
chants  fervice,  where  the  men  breathe  a  purer 
air*  and  are  in  general  cleaner,  and  better 
cloathed,  though  by  no  means  better,  nor  per¬ 
haps  fo  well,  fed,  as  in  the  royal  navy. 

Whoever  has  read  Dr.  Lind9 s  excellent 
treatife  on  the  f curvy,  muft  be  convinced  that 
the  'principal  and  main  predifpo/ing  caufe  is  too 
great  a  degree  of  moijiure  in  the  atmofphere , 
whether  hot  or  cold,  but  more  efpecially  the 
latter  ;  and  that  the  ufe  of  fait  diet,  bad  water, 
or  foul  air,  can  only  be  reckoned  as  fecondary 
caufes,  which  will  not  of  themfelves  produce 
the  difeafe. 

The 

*  See  Gikhrif? s  ingenious  difcourfe  on  the  ufe  of  Sea - 
Voyages  in  Medicine. 
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The  manner  in  which  excefjive  moijlure 
brings  on  the  putrefactive  diathejis ,  we  have 
already  attempted  to  explain  ;  and  have  en¬ 
deavoured  to  point  out  the  moil  effectual  me¬ 
thods  of  preferving  the  body  from  its  ill  effedts. 

It  has  been  alleged,  that  this  depends  very 
much  on  keeping  the  furface  of  the  body  al¬ 
ways  warm  and  dry,  by  wearing  enough  of 
clean  apparel  to  abforb  the  aqueous  part  of  the 
perfpirable  matter  ;  and,  at  the  fame  time,  ma¬ 
king  ufe  of  fuch  diet  as  will  fupply  a  fufficient 
quantity  of  that  principle,  which  is  known, 
from  experience,  to  correct  the  morbid  difpo- 
fit  ion,  or  tendency  to  putrefadfion. 

But  here  a  queftion  naturally  prefents  itfelf ; 
where  are  the  bulk  of  the  crew,  the  poor 
common  bailors  and  marines,  to  get  fuch  kind 
of  diet  ;  or  how  are  they  to  be  always  kept 
clean,  dry,  and  warm,  who,  for  the  mod: 
part,  have  not  a  fecond  fuit,  but  are  obliged 
frequently  to  lie  down  in  wet  cloaths,  and  go 
to  bleep  in  damp  hammocks  ? 

To  this  it  may  be  anfwered,  let  the  men  in 
the  navy  be  cloathed  in  the  fame  regular,  ex- 
adf,  and  uniform  manner  as  they  are  in  the 
army  ;  and  let  them  be  allowed,  while  at  fea , 
a  daily  portion  of  fugar  ;  and  I  will  venture  ~ 
to  promife,  that,  in  a  time  of  war,  we  fhall 
annually  fave  fome  thoufands  of  very  ufeful 
lives. 

When  thinking  on  this  fubjedt,  I  have  of¬ 
ten  lamented,  that  it  has  never  been  attempted 
to  cloath  the  feamen  in  this  manner.  Such 
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a  fcheme,  as  it  would  occafion  confiderable 
changes  in  the  prefent  naval  fyftem,  could 
not  be  carried  into  execution  without  fome 
difficulty;  but  if  it  were  once  eftablifhed,  it 
would  certainly  be  productive  of  great  and 
folid  advantages,  for  it  would  attach  the 
men  firmly  to  the  fervice,  and  prevent  a 
great  deal  of  defertion,  by  infufing  more 
powerfully  that  ejprit  du  corps ,  which 
binds  people  fo  ftrongly  together  ;  and  it 
would  without  all  manner  of  doubt,  render 
the  fleet  much  more  healthy ;  for  the  great- 
eft  ftiare  of  thofe  terrible  putrid  difeafes, 
that  fweep  off  fuch  multitudes  of  our  feamen, 
take  their  firft  rife  from  a  want  of  neceffary 
cloathing  ;  a  fpecies  of  diftrefs  which  num¬ 
bers  of  people,  as  things  are  now  ordered  on 
board  the  king’s  fhips,  muft  often  labour  under. 

The  great  importance  of  neceffary  cloath¬ 
ing  may  be  plainly  feen,  by  obferving  what 
happens  to  the  commiffion,  warrant,  and 
petty  officers,  on  board  the  fleet  ;  together 
with  fuch  of  the  common  feamen  as  are  care¬ 
ful  and  provident,  and  pride  themfelves  upon 
being  always  nea!t  and  well  cloathed.  Thefe 
people  are  fcarce  ever  feized  with  acute  putrid 
difeafes,  excepting  by  mere  infeftion,  and 
they  are  very  feldom  known  to  become  fcor- 
buticky  to  any  violent  degree,  unlefs  the  gene¬ 
ral  caufe  (exceffive  moifture)  be  of  a  remark¬ 
ably  long  continuance. 

Now,  the  diet  of  all  this  fet  of  men  (the 
commiffion,  and  fome  of  the  warrant  and 

petty 
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petty  officers  excepted)  *  is  precifely  the  fame 
with  the  reft  of  the  crew,  being  nothing  bet¬ 
ter  than  the  common  fhip’s  provifions  ;  and 
many  of  the  petty  officers  fteep  in  a  part  of 
thefhip,  where  the  air  mu  ft  be  even  more 
confined  than  it  is  where  the  common  men 
fteep. 

The  only  circumftances  wherein  the  people 
of  whom  we  have  been  fpeaking  ufually  dif¬ 
fer  from  the  common  run  of  the  crew,  are, 
that  they  are  well  clad ,  and ,  for  the  moft  part 
never  want  a  little  ftore  of fugar. 

It  would  lead  me  from  my  purpofe  to  pur- 
fue  this  matter  any  further ;  but  the  importance 
of  it  is  fo  obvious,  that  I  moft  heartily  wifh 
that  fome  perfon,  whofe  rank  in  life  would 
infure  him  the  public  attention,  would  take 
the  hint,  and  offer  a  plan  for  the  regular 
cloathing  of  the  feamen  in  the  royal  navy;  the 
time  being  now  come  when  fuch  a  thing  might 
eafily  be  attempted  :  the  naval  eftablifhment 
being  brought  fo  low,  and  the  feveral  com¬ 
manders  fixed  to  their  fliips,  for  at  leaft  fome 
years,  will  give  leifure  and  opportunity  for- 
trying  if  fuch  a  fcheme  can  be  carried  into  ex^ 
ecution. 

But  altho’  the  cloathing  fcheme  fhould  ne¬ 
ver  take  place,  yet  the  other  part  of  the  pro- 
pofal  may  be  eafily  adopted  ;  and  I  fincerely 

T  2  wiffi 

*  If  thefe  gentlemen  fare  better  than  the  reft  of  the  crew, 
it  muft  be  all  at  their  own  expence;  for  the  government 
provides  nothing  better  for  the  officers  than  it  does  for  the 
meaneft  perfon  in  the  fhip,^ 
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wifh  that  fugar  or  melajje f  may  hereafter  be 
allowed,  as  a  part  of  Jea  provijians. 

The  expence,  even  taken  at  the  higheft, 
is  too  trifling,  when  put  in  competition  with 
preferving  fo  valuable  a  part  of  the  com¬ 
munity  as  our  feamen  ;  but  I  am  convinced, 
that  the  government  would  rather  be  gainers 
by  affording  the  feamen  this  allowance  ;  for 
the  favings  at  the  hofpitals,  which  would  not 
then  be  crowded  in  the  manner  they  have  of¬ 
ten  been,  wrould  more  than  pay  for  all  the 
fugar  expended  at  fea . 

The  reader  muft  have  already  perceived 
the  principle  upon  which  it  is  propofed  to  cure 
the  J  curvy  by  the  ufe  of  frefh  wort  ;  but  as  I 
do  not  imagine  that  any  pcrfon  will  take  the 
trouble  'of  making  the  experiment,  unlefs  he 
is  almoft  as  fully  perfuaded  as  myfelf,  l  am 
under  the  neceffity  of  entering  into  a  farther 
explanation  of  the  reafons  which  lead  me  to 
expedt  that  this  liquor  will  produce  fuch  lain- 
tary  effedls. 

No  twithstanding  the  many  impudent 
afiertions  every  day  publifhed  in  the  common 
news-papers,  which,  among  other  much- 
boafted  remedies,  promife  not  a  few  as  pecu¬ 
liarly  fpecific  againft  the  [curvy ,  *  yet  it  may 

.  be 

*  If  any  of  thefe  noftriims  be  fpirituous.  tindures ,  the  ma-~ 
terial  from  whence  they  are  extracted,  if  it  ever  had  any 
antifcorbutic  virtue,  muft  be  deprived  of  it  by  this  manner 
of  treatment ;  and  the  tin£hire  itfelf  muft'  be  fo  far  hurtful, 
as  every  kind  of  ardent  fpirit  is  found  to  be  extremely  per¬ 
nicious  in  this  difeafe. 


If 
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be  laid  down  as  a  pofltion,  not  eafily  to  be 
controverted,  that  the  genuine  putrid  f curvy 
has  never  been  known  to  yield  to  any  other 
medicines  than  to  fuch  as  are  compofed  oiffe/h 
vegetables  ;  -f*  and  provided  they  be/rg/Z?,  and 
of  fuch  a  nature  as  will  allow  them  to  be  taken 
freely,  it  is  almoft  no  matter  what  they  are. 
The  acid  and  the  alcalefcent ,  the  mild  and  the 
acrid ,  th efweet  and  the  bitter ,  all  of  them  cure 
the  Jcurvy  ;  though  their  fenfible  qualities  be 
fo  oppofite,  and  their  manner  of  affefting  the 
body,  in  ordinary  cafes,  be  fo  different. 

This  virtue,  then,  mufl  be  owing  to  fome 
property  which  they  all  poflefs  in  common . 

The  experiments  of  the  three  preceding 
effays  will,  as  I  apprehend,  be  allowed  con- 

clufive. 

If  they  be  mineral  acids ,  they  are  fufficiently  known  from 
experience  to  be  ufelefs,  either  as  remedies  ox  prophylaxies. 

But  if  they  contain  mercury ,  they  muft  he  as  fo  much 
poifon  ;  for  mercury  breaks  down  the  blood,  and  deftroys 
its  texture,  in  like  manner  with  the  fcorbutic  acrimony. 

f  The  only  places  where  I  meet  with  any  thing  like  a  con¬ 
tradiction  to  the  above  aflertion,  are  in  Biffefs  Account  of 
the  Scurvy,  and  in  the  Hiftory  of  the  V oyages  made  by  the 
Ruffians  in  order  to  difeover  the  American  coafts  oppofite  to 
Kamtschatka f 

The  firft-mentioned  author  thinks  that  many  people 
were  cured  at  Cumberland  harbour,  in  the  ifland  of  Cuba , 
merely  by  feeding  on  rice ,  and  before  they  were  fupplied 
with  any  recent  vegetables.  See  p.  83  of  his  treatife. 

And  in  the  laft-mentioned  book,  the  cure  is  entirely 
afcribed  to  eating  the  flefh  of  the  fea-cow.  But  the  authors 
do  not  take  notice,  that  the  fame  fpring-feafon,  and  warm 
weather,  that  induced  thefe  animals  to  feek  the  land,  muft 
alfo  have  thrown  up  a  variety  of  vegetable  productions, 
which  the  fcorbutic  patients  would  moft  greedily  devour, 
without  waiting  for  the  doctor’s  directions 
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clufive,  in  fhewing  that  a  property,  common 
to  all  jreflj  vegetables ,  is,  that  when  mixed 
with  any  animal  fubftance,  and  placed  in  the 
proper  degree  of  heat,  they  prelently  run  into 
fermentation ,  and,  in  the  courfe  of  that  fer¬ 
mentation,  throw  off  a  lubtile  vapour ,  or  fpirit, 
of  furprifing  activity,  endued  with  a  power 
of  refloring  fweetnefs  to  putrid  animal  fluids. 

This  hath  been  fo  clearly  and  fo  abun- 
dandy  proved  already,  that  there  cannot  be  the 
ieaft  neceffity  for  repeating  what  hath  been 
faid  of  it  in  the  three  foregoing  effays  ;  I  fliall 
therefore  only  mention  fome  circumffances 
with  regard  to  the  cure  of  the  [curvy,  which 
will  afford  almoft  a  demonftration  that  it  de¬ 
pends  on  the  change  brought  about  in  the  di- 
feafed  fluids,  by  the  action  of  the  fubtile,  ac¬ 
tive,  and  penetrating  fpirit,  which  is  gene¬ 
rated  during  the  fermentation  of  the  frefh  ve¬ 
getables,  carried  on  in  the  firft  paffages. 

First,  the  recovery  of  people  in  the  very 
lafl  flages  of  the  f curvy ,  is  brought  about  in  a 
furprifingly  fhort  fpace  of  time,  provided  the 
patients  are  but  fully  fupplied  with  frejlo  vege¬ 
tables.  Th  is  is  fufficiently  confirmed  by  every 
account  of  the  fcurvy  that  we  meet  with ;  and 
John  Woodall ,  an  old  Englifh  furgeon,  ^  who 

hath 

*  Although  Woodallveis  a  man  of  great  eminence  in  his 
day,  and  of  no  inconfiderable  merit  as  a  writer,  yet  his  book 
appears  to  be  very  little  known.  The  only  places  where  I 
fee  it  mentioned,  are  in  Wifemciri! s  preface,  and  in  the  pre¬ 
face  to  Turner's  forgery  ;  but  it  is  not  to  be  found  in  Hal¬ 
lers  catalogue,  neither  in  Heifter's  Bibliotheca  Chirurgica  ; 
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hath  left  us  a  very  accurate  defcription  of  the 
difeafe,  paints  this  falutary  change  in  a  very 
ftriking  manner,  by  faying,  cc  That  to  any 
man  of  judgment  it  may  feeme  a  wonder* 
how  a  poore  miferable  man,  coming  on 
lande  from  a  long  voyage,  even  at  the  point 
of  death,  namely,  fwolne  fometimes  to  an 
exceeding  greatneffe,  not  able  to  lift  a  legge 
over  a  ftraw,  nor  fcarce  to  breathe,  by 
reafon  of  ftrong  obftrudtion,*  yet,  in  a  few 
dayes ,  fhall  receive  the  fulnefs  of  former 
healthe,  yea,  with  little  or  no  medicine  at 
all.” 

Surely  this  change  muft  be  wrought  by 
fomewhat  of  amazing  a&ivity,  and  does  not 
depend  on  a  faponaceous ,  attenuatings  or  refolv *• 
ing  virtue  ;  for  in  the  / curvy  the  “  crafts  of 
the,  blood  is  broken  and  dejlroyed  by  the  fcor~ 
butick  putrefadlion ,”  and  certainly  never 
can  be  reftored  to  a  found  hate,  by  being 
further  attenuated  and  refolved  ;  neither 
have  we  fufticient  time,  in  thele  cafes,  cc  for 

cc  the 

nor,  which  is  dill  more  to  be  wondered  at,  in  Lind's  Biblio¬ 
theca  Scorbutica  ;  notwithftanding  that  V/oodall  hath  left  a 
very  excellent  difcourfe  on  the  fcurvy,  his  defcription  of 
which  appears  to  have  been  drawn  from  his  own  obferva-' 
tion,  and  his  method  of  cure  founded  on  experience,  for  he 
ferved  both  at  fea  and  in  the  army.  For  thefe  reafons,  I 
am  perfuaded  that  the  reader  will  be  pleafed  to  fee  an  ex¬ 
tract  from  this  part  of  his  works,  which  confifl:  of  feveral 
difcourfes  on  medical,  chemical,  pharmaceutical,  and  chi- 
rurgical  fubjefts,  printed  originally  at  different  times,  but 
all  colle&ed  by  himfelf,  and  re-publifhed  in  a  thin  folio,  in 
the  year  1639,  with  a  dedication  to  King  Charles,  under 
the  title  of  The  Chir  urge  on's  Mate ,  or  military  and  domefticke 
Surgery. 
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cc  the  putrefactive  acrimony  to  be  diluted ,  and 
cc  obtunded  by  the  watery  and  mucilaginous 
<c  parts ,  <2?zd  carried  out  of  the  body  by  the  ape- 
<c  rient  quality  of  the  vegetable  juices Nor 
does  the  mechanical  action  of  <c  fcouring  and 
cleanjing  the  furred  and  obJlruSled  pajjages  of 
<c  the  machine *  at  all  correfpond  or  agree 
with  the  appearances  that  attend  the  progrels  of 
the  cure  ;  which  is  always  found  to  depend  on 
vegetables  only  fo  far  as  they  are  frejlo  and 
capable  of  yielding  a  large  proportion  of  the 
antifeptic  J'pirit  ;  for  although  the  dry  farina- 
eea ,  when  mixed  with  the  animal  juices,  fer¬ 
ment  very  readily,  yet  both  reafon  and  expe¬ 
riment  fhew*  that  they  will  not  do  it  with  fo 
much  eafe,  nor  produce  fo  much  air,  as  the 
frefh  fucculent  vegetables  ;  therefore*  not- 
withftanding  that  bread,  without  any  other  ve  ¬ 
getable  affiftance,  will  ferve,  in  ordinary  ca¬ 
fes,  to  raife  the  common  and  neceffary  ali¬ 
mentary  fermentation,  and  produce  enough 
of  the  antifeptic  vapour  to  pre ferve  the  juices 
in  a  found  ftate  ;  yet  if  a  putrid  acrimony  hath 
once  taken  place  in  the  conftitution,  the  crude 
and  dry  far  inace  a  are  found  quite  inefficient  to 
conquer  it ;  and  there  is  then  an  abfolute  ne~ 
celfity  for  throwing  in  a  large  quantity  of  frefo 
vegetable  juice ,  not  fo  much  to  obtund  and 
fheath  the  putrefadlive  acrimony  by  its  muci¬ 
laginous  quality,  as,  by  its  fermenting  in  the 
bowels,  to  generate  a  efficiency  of  the  fubtile 
fpirit,  which  feems  to  be  the  only  thing  capa¬ 
ble 

*  See  Lind  on  the  Scurvy ,  p.  304,  306. 
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ble  of  pervading,  in  fo  fhort  a  time,  the  moft 
intimate  recedes  of  the  whole  vafcular  fyftem, 
and  of  totally  changing  the  corrupted  nature 
of  the  entire  mafs  of  fluids. 

Secondly,  the  liquors  which  have  com¬ 
pleted  their  firfl  ftage  of  fermentation,  and 
thereby  loft  much  of  their  fixed  air  ,  though 
they  are  found  ufeful  as  prefervatives,  will  none 
of  them  cure  the  difeafe  :  Cyder,  which  ap¬ 
pears  to  have  a  greater  degree  of  antifcorbutic 
virtue  than  any  of  the  common  fermented  li¬ 
quors,  is  generally  flopped  fooner  in  its  career 
of  fermentation,  and  contains  the  more  fixed 
air  on  that  account.  # 

Th  irdlYj  acids ,  *f*  both  mineral  and  ve^ 
getable,  and  ardent  fpirits ,  £  which  contain 
little  fixed  air  in  themfelves,  and  check  the  ali¬ 
mentary  fermentation,  are  found  to  be,  the 
firfl,  ufelefs  and  infignificant,  and  the  fecond 
extremely  hurtful,  in  the  difeafe. 

Up  on  the  whole,  then,  it  may  fafely  be 
repeated,  that  the  cure  of  the J curvy  depends 
on  the  fermentative  quality  in  the  remedies 
made  ufe  of. 

U  And 

*  See  the  note  in  page  1 1 5. 

Cyder  has  been  tried  at  fea,  on  die  recommendation  of 
Dr.  Huxham ,  and  he  tells  me,  in  the  letter  mentioned  in  a 
former  note,  that  it  was  ufed  in  the  navy  with  great  fuc- 
cefs. 

f  “  Experience  has  abundantly  {hewn,  that  they  (Sp. 
«  Salts ,  Elix.  Vitrioli ,  and  Vinegar)  have  not  been  fuffi- 
“  cient  to  prevent  this  difeafe,  much  lefs  to  cure  it.”  Lind, 
p.  187. 

%  This  is  Erongly  proved  by  the  remarks  of  governor  E!« 
lisp  in  his  account  of  the  voyage  to  HudforC s  Bay. 
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And  this  being  the  cafe,  we  have  only  to 
find  out  a  fubftance  which  may  be  prefer ved 
for  fome  confiderable  length  of  time,  and  yet 
fhall  contain  materials  for  railing  a  fermentation 
in  the  bowels  like  that  railed  by  frefh  vegeta¬ 
bles  ;  and  then,  in  all  human  probability  ,  we 
fhall  have  a  remedy  for  the  fcurvy  always  in 
readinefs. 

Such  a  vegetable  fubftance,  it  is  prefumed, 
is  common  malt . 

Grain,  after  it  is  malted ,  differs  widely 
from  grain  in  the  crude  ftate  ;  by  the  germina¬ 
tion,  drying,  and  flight  torrefadlion ,  its  natural 
vifcidity  is  deftroyed,  it  acquires  an  agreeable 
faccharine  tafte,  and  the  farinaceous  part  is  fo 
attenuated  as  to  be  rendered  foluble  in  water. 

Fresh  wort ,  or  injujion  of  malt,  is  a  liquor 
fimilar  to  the  recent  juices  of  the  fweet  vegeta¬ 
bles  ;  fermenting  readily  like  them,  and  being 
precifely  of  the  fame  mild,  faponaceous,  and 
aperient  nature. 

What  then  fhould  hinder  it  from  produ¬ 
cing  the  very  fame  effedls  ?  and,  as  it  may  be 
taken  in  as  large  a  quantity,  with  as  much 
fafety,  and  with  as  little  difguft,  there  can  be 
no  reafonable  objection  to  its  being  given. 
All  that  remains,  then,  is  to  put  it  to  the  fair 
trial ;  and  this  I  certainly  fhould  have  done, 
long  ago,  if  an  opportunity  had  ever  prefented 
itfelf. 

But  the  fame  objections  that  were  made  at 
the  naval  holpitals,  muft  always  be  made,  as 
often  as  the  experiment  is  attempted  on  fhore ; 

therefore 
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therefore,  whenever  it  lhall  be  fairly  tried,  it 
rnnft  be  at  fea. 

Let  me  then  again  requeft,  that  fuch  of  my 
readers  as  may  have  opportunities,  will  try  the 
effefts  of  this  liquor  :  *  and  this  is  a  matter  of 
fiich  importance,  as  to  render  it  well  worth  the 
beftowing  of  fome  expence  and  pains  ;  for  if 
the  wort  fhould  be  found  to  anfwer,  it  will 
undoubtedly  be  the  means  of  faving  the  life  of 
many  a  brave  fellow. 

For  malt,  as  I  am  affured  by  the  brewers, 
with  proper  care,  may  be  preferved  found  and 
good  for  years  ;  fo  that  if  it  were  previoufly 
well  dried,  packed  up  in  fmall  cafks,  and  Row¬ 
ed  in  the  bread-room,  or  fome  very  dry  part 
of  the  fhip,  it  might  be  carried  to  fea,  and 
kept  for  any  length  of  time  that  would  be  re¬ 
quired,  even  in  the  longeft  voyages  $  and  as 
there  need  be  no  very  large  quantity  carried, 
it  would  not  incommode  the  fhip  by  its  bulk  ; 
fince  I  do  not  mean,  that  it  fhould  be  given 
as  a  part  of  the  common  diet,  in  the  way  of 
prefervative,  but  only  to  fuch  as  are  actually 
fick  ;  when  the  malt  is  to  be  ground,  and 
made  occafionally  into  wort ,  as  it  may  happen 
to  be  wanted. 

T  he  method  in  which  I  would  propofe 
the  wort  fhould  be  given,  is,  to  boil  it  up  into 
a  panado ,  with  the  fea-bifcuit,  and  fome  of  the 

U  2  dried 


*  The  Ea  ft -India  Company  would  do  well  to  order  fome 
malt  to  be  carried  out  in  their  lhips,  and  give  pofitive  di¬ 
rections  to  have  trial  made  of  its  effedts,  as  there  never  fails 
to  be  abundance  of  opportunities  during  the  courfe  of  thefec 
voyages. 
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dried  fruits  that  are  ufually  carried  to  fea  ;  then 
let  the  fcorbutic  patients  make  at  leaft  two 
meals  a-day  on  this  palatable  mefs,  and  let 
them  drink  a  quart,  or  more,  if  it  fhall  be 
found  to  agree  (always  beginning,  however, 
with  a  fmaller  dofe,  and  gradually  increasing 
it)  of  the  frejh  infujion ,  in  the  courfe  of  the 
twenty-four  hours. 

Its  moft  likely  effect  will  be  to  open  the 
belly,  a  moft  agreeable  circumftance  to  the 
poor  fcorbutics  (in  whom  obftinate  coftivenefs 
is  a  very  common  fymptom)  and  exactly 
fimilar  to  the  modus  operandi  of  the  molt 
powerful  green  antifcorbutics . 

But  like  them  too,  if  taken  too  liberally, 
it  may  occafion  griping,  and  immoderate  purg¬ 
ing;  when  this  happens,  the  dofe  mult  be 
leffened,  and  fome  drops  of  the  acid  elixir  of 
vitriol  may  be  given  with  it,  in  order  to 
check  the  too  great  tendency  to  fermentation, 
and  make  it  fit  eafy  on  the  ftomach. 

Anp  it  is  not  only  in  the  fcurvy ,  but  like- 
wife  in  acute  putrid  difeafes,  that  I  expedi  the 
wort  will  be  found  of  lingular  Service.  In  all 
fuch  where  the  putrefactive  acrimony  feems 
to  be  unaccompanied  with  any  peculiar  pefli - 
lential  taint ,  it  promileth  to  produce  very 
good  effects,  from  the  principles  already  laid 
down  ;  for  as  moft  of  thefe Jimple  putrid  di¬ 
feafes  arife  from  an  accumulation  of  fharp  and 
corrupted  matter,  in  the  firft  paffages,  fuch 
medicines  as  will  dilute ,  obtund ,  and  above  all 
ferment ,  and,  in  that  adlion,  produce  a  fuffi- 

ciency 
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dency  of  the  antifeptic  vapour  to  faturate  and 
fweeten  the  putrefactive  colluvies ,  bid  the  fair- 
eft  to  give  prefent  relief. 

In  thefe  cafes,  the  wort  may  make  a  prin¬ 
cipal  part  of  the  lick  perfon’s  diet  ;  a  thin 
panado  for  meat,  and  the  plain  infufion,  aci¬ 
dulated  with  lemon  or  orange-juice,  if  to  be 
had,  if  not,  with  fpirit  of  vitriol,  for  the  com¬ 
mon  drink. 

And  this  will  bring  things  as  near  as  the 
eircumftances  and  fituation  will  allow,  to  the 
very  fuccefsful  practice  of  the  celebrated  De 
Haen ,  at  Vienna .  In  acute,  continual,  putrid 
fevers,  his  method  is  truly  Boerhaavian  and 
Jimple ,  confifting  only  in  fupplying  the  pa^ 
tients  liberally  with  oaten  or  barley  gruel,  fweet 
ened  with  honey,  and  made  of  different  de¬ 
grees  of  thicknefs,  according  as  he  intendsdt 
for  meat  or  for  drink  ;  though,  in  fome  ca¬ 
fes,  they  are  indulged  with  liefh  broth,  made 
very  light  and  thin.  If  the  belly  is  not  made 
foiuble  by  the  gruel  alone,  he  occalionally 
mixes  a  little  cream  of  tartar ,  or  nitre  :  His 
medicines  are  all  of  the  frefh  fermentable  kind; 
flowers ,  leaves ,  fuceulent -roots,  and  ripe  fruits, 
made  into  decocftions,  or  infufions,  according 
to  the  nature  of  the  different  materials  :  And 
his  only  cordials  are  decocftions  of  bread, 
made  palatable  by  the  addition  of  the  more 
pleafant  kinds  of  fruit,  when  in  feafon,  or, 
at  other  times,  by  the  fame,  preferved,  and 
made  into  jellies,  fyrups,  or  what  is  ufually 
called  jam ;  with  now  and  then  fome  fmall 
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dofes  of  the  milder  antimoniah ,  or  fome  of  the 
neutral falts  :  Nor  does  he  ever  give  his  pa¬ 
tients  any  of  thole  trifling  and  infignificant  mix¬ 
tures  which  fill  up  the  German  difpenfatories. 

By  thefe  plain,  Ample,  and  pleafant  reme¬ 
dies,  he  finds  the  extraordinary  ficknefs  and 
naufea,  which  attend  all  thefe  putrid  fevers  at 
the  beginning,  is  prefently  allayed  ;  info  much, 
that  he  fcarce  ever  thinks  of  giving  an  emetic . 
The  tormenting  third:  isfo  effectually  relieved, 
by  thefe  diluent,  mild,  and  faponaceous  drinks, 
that  the  patients  very  foon  forget  to  complain 
of  it  ;  and  by  their  power,  like  wife,  the  pu¬ 
trid  acrimony  which  occafioned  the  cfifeafe,  is 
early  obtunded  and  corrected,  the  disturbed 
fecretions  are  prefently  reftored  to  order,  and 
the  whole  mats  of  humours  preferved  from 
corruption  and  diflolution  t  Hence,  patients- 
with  petechial  and  miliary  eruptions,  proceed¬ 
ing  from  adiffolved  ftate  of  the  fluids,  are 
rarely  to  be  feen  in  the  hofpital  that  De  Haen 
has  the  care  of ;  neither  are  his  patients  affli&ed 
with  violent  vomiting  or  purging,  the  acri¬ 
monious  matter  being  lo  early  corrected,  that 
even  the  appetite  frequently  returns,  during 
the  very  courfe  of  the  fever.  # 

DE  HJEN ,  agreeably  to  the  common 
theory,  makes  the  virtue  of  all  thefe  things  to 
depend  on  their  producing  acefcent  chyle  ;  but 
how  liable  this  way  of  accounting  for  it  is  to 
objections,  the  reader  hath  already  been  in¬ 
formed  :  It  is  on  account  of  their  fermentative 

quality  % 

*  De  Haeriy  Ratio  Medendi ,  in  capite  1 0  8c  2 
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quality ,  and  on  their  producing  much,  of  the 
antiseptic  vapour,  that  all  thefe  things  perform 
fuch  wonders  ;  and  if  they  adlually  do  per¬ 
form  them,  there  is  all  the  reafon  imaginable 
to  expect  that  the  wort  will  not  come  far 
fhort  :  I  do  therefore  again  moft  earneftly  re¬ 
commend  a  trial  of  it,  in  the  acute ,  as  well  as 
in  the  chronic ,  putrid  difeafes.  * 

Although  I  have  all  along  infifted  on  the 
wort ,  as  thinking  it  comes  the  neareft  to  the 
frejlj  juices,  in  every  refpedt ,  yet,  where  malt 
is  not  at  hand,  I  would  recommend  that  melaf- 
fes ,  honey ,  or  f ugar,  -f*  may  be  tried,  diflolved 

in 

*  In  Tijfofs  Avis  au  Peuple ,  the  reader  will  meet  with 
many  indances  of  the  good  effedls  of  freflh  vegetables  in  pu¬ 
trid  difeafes,  particularly  the  dyfentery ;  a  difeafe,  which 
vulgar  prejudice  has  often  afcribed  to  the  eating  of  fruit : — 
One  indance  is  fo  very  driking  that  I  cannot  forbear  tran- 
fcribing  it. — In  the  year  1751,  the  putrid  dyfentery  made 
great  havock  in  Switzerland,  and  in  the  fouth  of  France. 
“  The  didemper  having  nearly  dedroyed  a  Swifs  regiment; 
<c  the  captains  purchafed  the  whole  crop  of  feveral  acres  of 
“  vineyard  ;  there  they  carried  the  Tick  foldiers,  and  ga- 
<£  thered  the  grapes  for  fuch  as  could  not  bear  being  car- 
ce  ried  into  the  vineyard  ;  thofe  who  were  well  eating  no- 
“  thing  elfe.  After  this  not  one  more  died,  nor  were  any 
te  more  ever  attacked  with  the  dyfentery.”  See  p.  342  of 
the  tranflation,  by  Dr.  Kirkpatrick. 

f  Dr.  Cullen,  who  has  very  fanguine  expectations  from 
the  wort,  thinks  that  fugar  bids  fair  to  cure  the  fcurvy,  as 
well  as  the  wort  :  And  it  certainly  does  fo  ;  for  the  fame 
reafons  that  lead  us  to  expedf  that  the  one  will  prove  a  re¬ 
medy,  hold  good,  in  almoft  every  circumdance,  with  re¬ 
gard  to  the  other. 

New  fpruce-beer  is  known  to  be  a  mod  powerful  anti- 
fcorbutic;  but  this  virtue  feems  to  depend  chiefly  on  the 
melafles  that  is  mixed  therewith,  in  order  to  make  it  fer¬ 
ment  ; 
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in  a  due  proportion  of  water  (about  four  to 
one)  and  given  in  fuch  manner  as  may  be 
found  moft  agreeable  and  convenient  to  the 
patients. 

The  method  in  which  it  is  propofed  to  pre¬ 
pare  the  wort ,  is,  to  take  one  meafure  (fuppofe 
a  quart)  of  the  ground  malt ,  and  pour  on  it 
three  meafures  of  boiling  water  ;  ftirthem  well, 
and  let  the  mixture  ftand,  clofe  covered  up, 
for  three  or  four  hours  ;  after  which,  ftrain 
off  the  liquor. 

It  muft  be  brewed,  in  hot  weather  efpeci- 
ally,  frefh  every  day  ;  for  if  it  be  allowed  to 
grow  vapid,  or  fourifh,  it  will  not  only  be 
unpleafant,  but  ufelefs,  as  it  would  not  then 
run  eafily  into  fermentation  ;  but  when  per¬ 
fectly  frefh,  there  cannot  well  be  a  more  pa¬ 
latable  kind  of  drink,  and  I  dare  fay,  that,  in 
general,  it  will  fit  light  and  eafy  on  the  fto~ 
mach. 

If  what  hath  been  urged  fhali  be  found  of 
fufficient  weight  to  engage  any  gentleman  in 
a  trial  of  the  wort ,  all  that  I  have  further  to 
requeft,  is,  that  he  will,  previous  to  its  ad- 
miniftration,  carefully  and  particularly  note 

down 

ment ;  for  I  apprehend  that  a  decodtion  of  dried  fir-tops* 
alone,  would  no  more  cure  the  fcurvy ,  than  the  decodtion 
of  any  other  dried  vegetable,  great  variety  of  which  have 
been  tried,  but  always  without  fuccefs.  See  the  appendix* 
No.  5. 

Honey ,  on  the  fame  principle,  muft  be  a  good  antifcor- 
butic,  and,  as  fuch,  may  be  recommended  to  officers,  and 
others  who  can  carry  it  conveniently,  to  eat  fome  daily, 
which  would,  in  all  probability,  keep  off  the  extreme  col- 
tivenefs  to  which  people  at  fea  are  fo  very  liable. 
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down  the  cafes  in  which  it  is  given  ;  defciib- 
ing  with  accuracy  the  feveral  fymptoms,  and 
relating  fairly,  and  with  candour,  the  progrefs 
and  effedls,  from  time  to  time  ;  and  let  thefe 
obfervations  be  communicated,  either  to  the 
public  at  once,  or  to  the  author  at  Dublin . 
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APPENDIX. 

N°  I. 

A  N 


Extract  from  that  Part  of  Woodall’s 
Work  which  treats  of  the  Scurvy. 


prefaceth  his  difcourfe  on  the  fcur- 
H  H  ^  yy  with  lamenting,  cc  That  none  of 
cc  his  countrymen  had,  out  of  their 

sit  jtt  Jw  r  •  *|  •  <  «  r*  | 

“  experience,  taken  in  hand  lincerely 
to  fet  down  to  pofteritie  the  true  caufes, 
fignes,  and  cure  thereof ;  neither  left  any 
caveats,  inftru&ions,  or  experiences,  for 
the  prevention  or  cure  of  the  fame.”  He 
therefore  declares  his  intention  cc  of  inform¬ 
ing  the  chirurgeon  how  he  fhould  demean 
himfelf,  to  comfort  his  patient  at  fea,  in 
that  moft  dangerous  difeafe  which,  he 
tells  his  reader,  cc  is  a  difeafe  of  the  fpleene* 
whereby  it  is  fometimes  wholly  flopped* 
and  fometimes  only  diftempered.” 

Having  beftowed  a  paragraph  or  two  on 
the  different  names  of  the  difeafe,  he  goes  on 
to  treat  of  the  caufes,  figns,  and  method  of 
cure,  exprefling  himfelf  in  the  following 
terms,, 

X  2 


«  c 


cc 


c  c 


cc 


cc 


c  c 


c  c 


c  c 


cc 
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The  caufes  are  fo  infinite  and  unfearcha- 
ec  ble,  as  they  far  exceede  my  capacity  to  find 
cc  them  out  :  Some  men  conceive  this  di- 
feafe  happeneth  unto  feamen  only  through 
ec  their  being  long  at  fea  without  touching  at 
cc  land,  as  at  their  coming  on  land,  they  pre- 
£c  fently  grow  ftrong  again,  and  are,  by  the 
cc  very  freffi  aire,  and  frefh  food,  cured, 
fiC  without  much  other  helpe.  The  chief 
CQ  caufe  thereof  is  the  continuance  of  fait  diet, 
*c  which  is  not  to  be  avoyded  at  fea,  want  of 
cc  fufficient  nouriffimenc,  and  of  fweete  wa- 
cc  ter  ;  and  alfo  for  want  of  aqua  vita ,  wine, 
cc  beer,  or  other  good  water,  to  comfort  and 
¥C  warme  their  ftomachs  withall. 

Another  caufe  of  this  difeafe,  to  the 
c?  ordinarie  fprte  of  poore  men,  is  want 
of  frefh  apparel  to  fhift  them  with  ; 
cc  which,  indeed,  among  poore  bailors,  efpe- 
cially  a  forte  of  them  that  are  carelefs 
<c  and  lazie  of  difpofition,  is  too  frequent  ; 
€C  partly  alfo  by  not  keeping  their  appa- 
rel  Jweet  and  dry,  and  the  not  cjeanfing 
cf  and  keeping  their  cabins  fweet ;  this  alfo 
€C  ingendreth  and  increafeth  the  infeftion. 
cc  Some  charge  bifket  as  a  caufe  of  the  fcurvy, 
cc  but  I  am  not  pf  their  opinion ;  fome  fay, 
inordinate  watchings  are  the  caufe  thereof; 
€C  fome  fay,  extreme  labour,  wanting  due 
<c  nourifhment ;  fome  alfo  affirm  cares  and 
€£  grief  to  be  the  caufe  thereof ;  others  affirm, 
cc  the  very  heat  of  the  aire,  refolving  the 
fpirits.  But  what  ffiali  I  amplify  farther? 

for 
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c *  for  k  is  alfo  true,  that  they  which  have  all 
£c  the  helpes  that  car>  be  had  for  money,  and 
fc  take  as  much  care  as  men  can  dcvile,  are, 
c c  even  by  the  evil  dijpofitiqn  of  the  aire,  and 
the  courle  of  nature,  ftrooke  with  a  fcurvie, 
ic  yea,  and  die  thereof,  at  fea  and  land 
fc  both.  * 

■e  The  fignes  of  the  fcurvie  are  many  ;  as, 
€c  namely,  a  general  lazinefs  and  evil  difpo-* 
£C  fition  of  all  the  faculties  and  parts  of  the 
<c  bodie,  faving  the  ftomach  and  appetite, 
which  oftentimes  is  greater  than  ordinarie, 
<c  with  them,  for  a  long  time. 

■c  A  discolouring  of  the  fkin,  as  if  it 
-c  were  fouler  than  ordinarie,  with  fpots 
darker  coloured  than  the  reft,  and  fome- 
•c  times  alfo  darkifh  blew  fpots. 

<c  A  fever  at  fea  commonly  ends  in  the 
“  fcurvy  5  wherefore,  beware  of  too  large 
cc  bleeding,  which  oft  increafeth  the  griefe 
“  and  maketh  it  incurable. 

cc  Also  itching,  and  aching  of  the  limbs, 
<c  are  fignes  of  the  difeafe. 

“  Sometimes,  alfo,  the  legges  falling  a- 
€C  way  and  drying,  and  the  calves  of  the 

legges 

*  In  the  beginning  of  the  year  1 760,  ce  an  unufual,  epi- 
<c  demic,  and  real  fcurvy  prevailed  oyer  the  county  of 
iC  Southampton.  Its  influence  extended  itfelf  furprifingly 
“  to  the  fhips  at  Spithead,  and  to  fuch  as  were  hovering 
“  on  the  coaft.  It  attacked  fome  hundreds  of  the  French 
<c  prifoners  both  in  Wincherter  and  Pcrchefter  caflles ;  nor 
(i  were  families  living  at  their  eafe  in  the  country  exempted 
“  from  a  flight  attack;  nay  fome  few  perfons  were  afl? 
<(  fiidted  with  it  in  a  high  degree.”  See  Lind’s  papers 
on  fevers  and  infection,  p.  28. 
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ge  legges  growing  hard  and  dry  ;  as  alfo  im- 
moderate  fwellings  of  the  legges. 

Also  the  legges  and  thighes  difcoloured 
cc  into  frekells  or  fpots,  of  a  dirty,  brown, 
<c  fad  colour,  much  like  the  colour  of  a  gan- 
gc  grenated  or  mortified  member. 

cc  Stinking  of  the  breath,  greate  obftruc- 
gc  tions  of  the  liver,  or  fpleene,  or  both  ;  and, 
€C  in  the  exercife  of  their  bodies,  their  limbs 
£C  and  their  fpirit  failing  them. 

Shortnesse  and  difficultie  of  breathing, 
<£  efpecially  when  they  move  themfelves,  but 
gc  lying  ftill,  find  little  griefe  or  pain. 

Their  eyes  of  a  leady  colour,  or  like 
€C  dark  violets. 

Great  fwelling  of  the  face,  legges, 
and  all  over  the  body;  palenefs,  ora  foul 
cc  pale  colour  in  the  face  ;  fwellings  in  the 
£C  gums,  rotteneffe  of  the  fame,  with  the  iffu~ 
ing  of  much  filthy  blood,  and  other  ftink- 
£C  ing  corruption  thence  ;  loofenefle  of  the 
£C  teeth  :  Alfo  fome  are  troubled  with  cx- 
treme  coftivenefs,  that,  for  fourteen  days 
together,  they  go  not  to  ftoole  once  ;  alfo 
many  have  ftoppings  of  the  urine,  or,  at 
cc  the  leaf!:,  making  lefs  water  in  two  days 
£C  than  the  partie  drinketh  in  one. 

<c  Acoldnesse  andftiflfnefs  of  the  finewey 
€C  parts  chiefly' of  the  legges ;  fome  alfo  have 
cc  their  mufcles,  yea,  and  the  finews  of 
their  thighes,  arms,  and  legges,  fo  wafted 
cc  away,  that  there  feemeth  to  be  left  only 
the  fkin  covering  the  bones. 

4  C 


Also 
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iC  Also  it  is  manifeft,  that  diverfe  of 
££  thofe  which  have  been  opened  after  death, 

££  have  had  their  livers  utterly  rotted,  others 
££  have  had  their  livers  fwolne  to  an  exceed- 
££  ing  greatnefie  ;  fome,  the  fpleene  extreamly 
££  fwolne  ;  others  have  been  full  of  water  ; 
<£  others  have  had  the  lungs  putrified,  and 
“  ftunk  whilft  they  have  lived. 

<£  These  and  diverfe  other  fignes,  too  many 
cc  for  to  be  mentioned  here,  do  afflidl  poor 
<c  feamen,  which  are  often  paft  man’s  helpe, 
<£  in  fuch  time  and  place  as  they  happen  ;  the 
££  cure  whereof  only  refteth  in  the  hands  of 
<£  the  almightie.” 

After  mentioning  Ecthius  and  Vierias  as 
writers  on  the  difeafe,  and  taking  notice  of  the 
indications  of  cure  as  laid  down  by  them,  he 
fays,  ££  he  may  fpare  his  labour,  in  writing 
<£  what  broths  or  herbes  can  ferve  beft,  where 
<£  no  frefhe  food  can  be  gotten.”  He  there¬ 
fore  goes  on  to  direct:  the  ufe  of  fuch  things, 
as  are  ufually  carried  to  fea  ;  namely,  ££  wine, 
<£  fugar,  fpices,  and  other  comfortable  things, 
cc  which  the  chirurgeon  ought  to  take  care 
cc  that  the  men  have  in  due  feafon  ;  and, 
C£  moreover,  he  ought,  morning  and  even- 
<c  ing,  to  feeke  for  poore  and  weake  men  in 
<£  their  cabins,  or,  fo  foone  as  they  are  mif- 
cc  fing  at  their  mefles,  to  enquire  for  them, 
£C  and  fee  that  their  cabins  befweet,  and  their 
S£  provifions  according. 

C£  And  whereas  the  firft  part  of  this  cure  is 
£C  in  opening  obftrudlions,  it  is  therefore  fit, 

C£  in 
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cc  in  the  beginning  of  the  griefe,  to  give  an 
<c  opening  clyfter  ;  then  the  next  day,  if  the 
<c  party  be  ftrong,  openaveine;  but  beware, 
tc  as  is  faid,  of  taken  away  too  much  blood 
at  once." 

If  the  difeafe  be  attended  with  (welling  and 
fullnefs,  he  advifes  a  purge,  and  then  orders 
to  make  the  patient  fome  comfortable  fpoon- 
meat,  namely,  c<  an  oatmeal  caudle,  with  a 
ec  little  beer  or  wine,  the  yoke  of  art  egge, 
cc  and  fome  fugar ;  or  a  broth,  made  with 
6C  currants  or  other  fruite,  with  fpices  a rAfu- 
cc  gar  ;  and,  for  drink,  barley  water,  with 
cc  fome  juice  of  lemons,  if  it  may  be  had,  if 
cc  not,  with  oyle  of  vitriol  and  fugar. 

c 6  The  juice  of  lemons  is  a  precious  medi- 
4C  cine,  and  well  tried,  being  found  and  good  ; 
<c  let  it  have  the  chief  place,  for  it  will  well 
cc  deferve  it.  It  is  to  be  taken  twice  a-day, 
a  fpoonful  or  two  with  fugar  A  In  want 
of  it,  or  the  juice  of  limes,  oranges,  or  ci- 
trion,  or  the  pulp  of  tamarinds,  give  oyle  of 
cc  vitriol,  as  many  drops  as  will  make  a  cup 
“  of  beer  or  water  fower  a  little,  as  it  were, 
and  add  fugar ,  or  fome  fyrup  :  A  decoc- 
tion  of  bilket,  and  therein  almonds  ground, 
with  fugar,  and  a  little  cinnamon  or  rofe- 
water,  is  a  very  comfortable  drink  to  be 
44  taken  now  and  then  to  refrefh  the  ftomach/> 
He  proceeds  then  to  give  directions  how  to 
fweat  the  patients,  and  how  to  relieve  ex¬ 
treme  coftivenefs  ;  next,  he  directs  lotions  for 
the  rotten  gums,  and  orders  the  fwelled  limbs 

to 
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to  be  fomented  with  a  weak  lixivium,  boiled 
up  with  fome  of  the  difcutient  and  warmer 
kinds  of  herbs,  and  afterwards  to  be  rubbed 
with  particular  ointments  that  he  mentions. 

In  the  cure  of  fcorbutic  ulcers,  he  remarks, 
that  cc  until  the  obftru&ions  in  the  liver  and 
*c  fpleene,  be  removed,  thefe  ulcers  give  no 
sc  place  to  good  healing  and  therefore  ad~ 
vifes  cc  all  fharp  and  violent  medicines  to  be 
cc  fhunned,  and  nothing  but  foft  and  ano~ 
cc  dyne  things  to  be  applied,  for  otherwife, 
<c  you  will  not  only  ftrive  againft  the  ftreame, 
€‘  but  put  your  patient  to  needlefs  difquiet, 
<c  and  thereby  increafe  his  difeafe. 

<c  A  poultice  of  bifket,  boiled  up  in 
beere  or  wine,  applied  warm,  will  won- 
€C  derfully  comfort  a  weak  limb,  and  afiwage 
<e  pain  ;  But  fattie  things  muft  be  forborne 
<c  in  fome  cafes  ;  namely,  when  the  pain  is 
€C  fharp  and  quick,  left  you  caufe  putrefa&ion 
<c  and  ftippuration  of  the  humours  againft: 
<c  your  will  ;  yea,  and  rather  ufe  acetous  me- 
cc  dicines  and  anodynes/" 

This  extratft  fhews  that  Woodall  wa§  a  man 
of  fome  obfervation. 

There  are  many  good  things  for  the  time 
he  wrote  in  other  parts  of  his  book  ;  his  me¬ 
thod  of  treating  wounds,  both  common  and 
gun-fhot,  was  judicious  and  Ample  ;  his  dref- 
lings  being,  for  the  moft  part,  very  plain, 
chiefly  dry  lint,  and  he  condemns  the  ufe  of 
tents  and  efcharotic  applications. 

Y  With 
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With  regard  to  fradtures,  he  was  an  ene¬ 
my  to  long  rollers,  or  tight  bandages. 

When  he  amputated,  he  often  made  ufe 
of  the  crofs- flitch,  to  keep  down  the  flefli 
over  the  end  of  the  flump ;  and  he  knew  how 
to  reftrain  the  bleeding,  by  tying  the  veffels. 

He  was  the  inventor  of  the  trejine ,  which  he 
fo  named  from  its  three  extremities  (a  tribus 
jinibus )  each  ferving  a  different  purpofe  ;  and  he 
was  the  firft  man  who  introduced  the  enemata 
fumofa  ;  #  propofing  alfo  to  throw  up,  in  this 
manner,  powders,  and  the  like,  into  the  in- 
teftines,  in  order  to  cure  obftinate  fluxes,  and 
other  difeafes  of  thofe  parts. 

N°  II. 

Notwithstanding  the  hafty  condemna¬ 
tion  of  the  wort  at  the  naval  hofpitals,  I  cannot 
help  ftill  entertaining  a  favourable  opinion  of  it, 
as  a  remedy  againft  the  fcurvy  and  other  pu¬ 
trid  difeafes ;  and  in  order  to  fhew  that  my 
expectations  are  not  ill  founded,  I  take  the  li¬ 
berty  to  publifh  an  extract  of  a  letter  which 
Sir  John  Pringle  was  pleafed  to  favour  me 
with,  foon  after  the  publication  of  the  firft 
edition  ;  it  Is  dated  14th  May,  1764. 

cc  Some 

*  It  may  not  be  amifs  in  this  place  to  inform  the  reader, 
that  I  have  found,  upon  trial,  that  tobacco-fmoke ,  thrown 
up  in  the  way  of  clyfler,  effe&ually  and  immediately -de- 
flroys  the  afcarides.  And  this  I  was  induced  to  try  upon 
the  recommendation  of  Mr.  Turner ,  furgeon  at  Liverpoole. 
See  his  letter  to  Dr.  Fothergill ,  in  the  fecond  volume  of  the 
Loudon  Medical  Obfervations . 


APPENDIX.  163 

<c  Some  time  ago  a  paper  of  your’s  was 
pnt  into  my  hands,  relating  to  the  ufe  that 
might  be  made  of  mail  in  the  cure  of  the 
fea  fcurvy  ;  I  was  confirmed  in  the  fame 
notion,  by  finding  that  imfermentable  acids 
were  not  the  thing,  and  that  a  fhip’s  crew 
never  fuffered  by  that  diftemper  in  any 
great  degree,  fo  long  as  they  were  plentifully 
fupplied  with  wine,  fmall  beer,  or  other  li¬ 
quors,  which  had  not  undergone  a  complete 
fermentation.  During  the  late  war,  cap¬ 
tain  Campbell  (who  had  made  the  long 
voyage  with  lord  Anfon)  then  commanding 
the  EJJex ,  told  me,  that  once  upon  a  long 
cruize  feveral  of  his  men  had  fallen  ill  of  the 
fcurvy,  and  that  he  had  cured  them  all  on 
board,  by  taking  the  difeafe  early,  and  feed¬ 
ing  the  fick  chiefly  on  a  fcotch  difh,  called 
fooins,  to  which  he  added  fome  wine  and 
fugar .  Captain  Campbell  was  led  to  this  pure¬ 
ly  from  the  notion  of  fooins  being  a  cooling 
and  light  fort  of  food  ;  but  at  that  time  I  at¬ 
tributed  the  virtue  to  a  mild  acidity,  produced 
by  a  begun  fermentation.  According  to 
your  principle,  the  falutary  effect  of  this 
mefs  mult  be  afcribed  to  the  factitious  air, 
put  into  a  way  of  being  eafily  difengaged 
from  the  oatmeal  of  which  the  fooins  are 
made. 

“  A  large  quantity  of  water  is  added  to 
the  meal,  and  put  into  a  wooden  vefTel  in  a 
warm  place ;  the  fermentation  is  allowed  to 
go  on  for  about  forty-eight  hours,  then  the 

Y  2  water 
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<c  water  is  poured  off,  and  evaporated  on  the 
fire  to  the  confiftence  of  flummery,  from 
£C  which  the  fooins  only  differ  in  becoming  aci** 
£e  dulous  by  the  fermentation.  Captain  Camp * 
bell  obferved,  that  the  fermentation  never 
fucceeded  fo  well  as  when  it  was  performed 
in  a  wooden  veflel,  which  was  agreeable  to 
£C  my  experiments,  ^nd,  I  do  not  doubt,  but 
€<  it  proceeded  the  better  from  the  water’s 
being  fomewhat  putrid. 

££  What  comes  ftill  nearer  to  your  pur* 
€£  pofe,  is  an  obfervation  that  I  had  this  laft 
<c  winter  from  Dr.  Mounfey ,  on  his  return  from 
£C  Rujjia*  He  faid,  that  all  the  common  peo^ 
C£  pie  there,  and  efpecially  the  failors  and  foD 
C£  diers,  ufe  a  liquor  which  they  call  quafs , 
€£  and  which  they  reckon  very  falutary,  and, 
6£  in  particular,  good  againft  the  putrid  fcurvy, 
6£  to  which  they  are  greatly  fubjeft. 

££  Th equafs  is  a  dough  compounded  of  mak 
*£  and  rye-meal ,  which  they  bake  in  ovens, 
£C  and  then  infufe  in  water,  till  a  fermentation 
ec  begins,  and  continues  about  twenty-four 
£C  hours.  This  liquor,  he  fays,  is  then  drunk, 
cc  is  acidulous,  and  not  unpleafant.  Dr.  Moun ~ 
££  fey  told  me  further,  that  upon  reading  my 
g£  book  pn  the  difeafes  of  the  army,  being; 
££  then  at  Mofcow ,  he  had  inquired  at  all  the 
C£  jails  in  that  city,  as  he  afterwards  did  at 
cc  Peterjburgh ,  but  could  not  find  that  the 
fc  diftemper,  which  I  call  the  jail  or  hofpital 
££  fever,  was  ever  known  in  thefe  prifons,  al- 
though  they  were  generally  pretty  full,  and 

not 
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not  more  cleanly,  than  in  other  places  : 
<c  This  immunity  from  that  fatal  difeale,  the 
<c  doctor  attributes  in  part  to  the  greater  ufe 
*c  of  vegetables,  to  the  eating  of  rye-bread , 
*c  and  to  the  quafs,  which  thofe  unhappy 
*c  people  have  fupplied  to  them  in  great 
t*  abundance.” 

N°  III. 

That  wort  may  be  taken  with  the  greateft 
fafety,  and  that  it  is  not  apt  to  produce  any 
bad  eifedi  whatever,  will  appear  fufficiently 
from  the  following  letter  ;  which,  at  the  fame 
time,  ihews  how  much  may  be  done  with 
relpeCt  to  warding  off  the  fcurvy,  by  the  dint 
of  mere  refolution. 

I  received  it  from  captain  Bray ,  a  com¬ 
mander  in  the  royal  navy  ;  he  had  been  de- 
iired  to  make  ufe  of  the  wort  by  a  brother  of¬ 
ficer,  who  alfo  wrote  to  me  for  further  direc¬ 
tions  for  his  friend,  but  with  fuch  an  imper¬ 
fect  account  of  the  cafe,  that  I  imagined  there 
might  be  a  complication  of  gout  or  dropfy, 
and  therefore  defired  to  have  a  particular  hif- 
tory  of  it  from  the  captain  himfelf. 

SIR,  Deal,  June  18th,  1764. 

*c  I  received  your  obliging  letter  of  the 
9th  inftant ;  am  perfwaded  that  my  com- 
*c  plaint  is  an  inveterate  fcurvy,  which,  I  ap- 
*c  prehend,  you  will  readily  agree  to,  when 
*c  you  have  read  the  following  account  that 
*  -  I  {hall  give  you  : 

cc  Since 
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ce  Since  my  firfl  going  to  fea,  is  now  thir- 
“  ty-three  years,  and  the  firft  attack  that  I 
“  had  of  this  diforder  was  in  the  year  1741, 
“  after  being  reduced  very  weak  and  low,  by 
“  a  fit  of  iilnefs  off  Cadiz.  Before  I  could  re- 
cc  cover  my  ftrength,  I  was  attacked  in  fuch 
cc  a  manner  as  almoft  to  confine  me  to  my 
“  bed,  my  legs  fwelling  to  that  degree,  that 
“  I  was  obliged  to  borrow  ftockings,  my  own 
“  being  too  fmall.  Notwithstanding  the  con- 
“  dition  that  I  was  in,  kept  conftantly  walk- 
“  ing  the  greateft  part  of  the  day.  I  was  at 
“  that  time  adting  lieutenant  of  the  Sali/bury ; 
cc  and  the  fleet,  under  admiral  Haddock ,  corn- 
“  ing  down  from  Mahon ,  dodtor  Lidderdale , 
“  who  was  phyfician  to  the  fleet,  being  an 
ec  acquaintance  of  mine,  I  fent  for  him;  he 
“  advifed  me  to  go  to  Gibraltar  by  the  firft 
cc  flhip,  telling  me,  that  it  was  impoffible  for 
iC  me  to  recover  at  fea  ;  but  like  all  young 
cc  people ,  I  would  not  liften  to  it,  and  was 
cc  determined  not  to  go  in.  Being  juft  fuper- 
<c  ceded  by  the  admiral,  and  had  his  promife 
“  of  being  made  into  the  third  vacancy  that 
“  fhould  happen,  which  promife  made  me 
te  determine,  if  I  was  alive,  not  to  be  out  of 
“  the  way.  My  good  friend  vifited  me  of- 
<c  ten,  and,  by  his  good  prefcriptions,  and 
“  the  indefatigable  pains  I  took  in  walking, 
“  in  about  two  months,  altho’  at  fea,  I  was 
“  fo  well  recovered  as  to  go  on  board  the  ad- 
“  miral’s  fhip,  and  continued  three  months 
“  at  fea  in  her  before  we  returned  to  GibraU 
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€C  tar.  Dr.  Lidderdale  has  often  faid,  that  I 
<c  was  the  only  inftance  that  he  ever  faw  re- 
<c  cover  at  fea,  from  fo  bad  a  condition. 

“  The  next  attack  was  in  the  river  St.  Law - 
rence,  after  the  reduction  of  Louijbourg. 
“  We  wintered  at  Halifax ,  where  we  were 
“  bound  faff  in  ice  till  April ;  and  having 
very  few  vegetables  off  Loui/bourg ,  and  but 
“  feldom  on  fhore,  till  we  were  in  the  pof- 
iC  fefifion,  I  began  to  find  my  legs  heat  and 
itch,  had  recourfe  to  a  flefh-brufh,  and 
conftantly  had  them  rubbed  three  or  four 
times  a-day,  by  which  I  thought  to  have 
cc  received  benefit;  but  tho’ I  kept  conffantly 
<c  to  it,  while  we  were  in  the  river  St.  Law - 
cc  rence ,  I  found  it  gain  on  me,  as  we  here 
iC  had  no  vegetables,  and  this  the  fecond  year 
“  that  we  had  in  a  manner  been  without,  I 
<c  did  not  fo  much  wonder  at  it.  At  my  re- 
<c  turn  from  Quebec,  had  leave  to  be  abfent 
from  the  fhip  while  fhe  was  refitting,  which 
cc  was  about  fix  weeks;  then  returned  to  the 
cc  fhip,  and  failed  from  Spithead  in  February , 
<c  and  continued  at  fea  in  the  bay  until  the 
beginning  of  Augufl ,  when  I  was  ordered 
<c  into  Plymouth  ;  at  which  time  my  legs  be- 
<c  gun  to  fwell,  and  I  was  fo  bad  that,  if  we 
had  continued  but  one  fortnight  longer  at 
iC  fea,  I  fhould  not  have  been  able  to  have 
<c  got  from  my  cabbin  to  the  quarter-deck 
4C  without  help  ;  and  when  I  got  on  fhore, 
tc  could  not  walk  a  quarter  of  a  mile,  with- 
*£  out  reffing  three  or  four  times.  When  I 

was 
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4C  was  in  the  river  St.  Lawrence ,  I  had  fre* 
<c  qucnt  attacks,  with  violent  pains  in  my  fto- 
cc  mach,  which  ufed  to  laft  about  twelve 
€C  hours,  and  then  go  off ;  was  obliged, 
ec  when  taken  with  it,  immediately  to  go  to 
<c  bed,  fo  foon  as  I  had  worked  oif  an  emetic. 

cc  I  have  never  had  the  leaft  fymptorn  of 
cc  the  gout  or  dropfy,  have  ever  had  a  good 
fhare  of  health,  am  very  fond  of  all  kinds 
of  vegetables,  and  make  great  nfeof  them. 
I  have  made  ufe  of  the  wort  about  fixteen 
days,  and  find  that  the  itching  is  grea  tly 
abated  ;  but  the  directions  that  captain 
€C  Me.  Bride  told  me,  is  not  exactly  as  you 
€C  mention,  only  making  ufe  of  half  a  pint  of 
4C  malt  to  a  quart  of  water.  It  no  ways  dif- 
agrees  with  me,  nor  can  I  fay  that  it  purges 
<c  me,  yet  I  find  myfelf  fomewhat  eafier  than 
€c  before  I  took  it.  I  drink  the  quart  in  the 
ec  twenty-four  hours,  and  the  greateft  part  of 
cc  it  faffing.  I  w^as  broke  out  before  I  begun 
cc  the  wort,  but  much  more  fince  ;  it  is  out 
cc  fomewhat  like  a  furfeit,  itches,  are  very 
cc  fore,  ftand  up  above  the  fkin,  and  die  away 
€C  with  a  feruf,  leaving  a  mark  behind  as  af- 
ter  the  fmall-pox,  firft  red,  and  then  turn 
cc  brown,  and  never  after  alter  the  colour.  I 
<c  am  going  over  to  France ,  for  about  three 
<c  weeks,  to  fee  my  fon  ;  and,  as  foon  as  I 
return,  fhall  begin  and  follow  the  direc- 
tions  you  have  been  fo  kind  as  to  fend  me, 
cc  for  which  1  return  you  many  thanks  ;  and 
cc  if,  at  any  time,  it  fhould  be  in  my  power 
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cc  to  return  the  obligation,  you  may  freely 
*c  command  me. 

u  I  am  afraid  I  have  tired  your  patience  with 
this  long  detail,  and  am,  with  refpedl, 

S  I  R, 

1 

Tour  mojl  obliged , 

And  mojl  obedient  fervant , 

JOHN  ERA Y*w 
N°  IV. 

The  paflage  in  Van  Swieten ,  referred  to  in 
the  note,  page  174,  is  as  follows  :  tc  JEtius 
cc  dum  lac  deficeret  in  Nutrice,  Zythum  prop!- 
tc  nari  juffit  ;  dixitque  :  Eodem  die  Ubera  ladle 
€C  replebuntur .  Mulieri  autem  yidebitur ,  ubi 
ec  poculum  acceperit,  omnibus  membris  languef- 
cc  cere  &  exfolvi ,  donee  lac  in  Mamillis  codec- 
turn  fuerit.  Debet  autem  talis  cerevifia  me*5 
racior  nondum  per  fermentationem  temu- 
€C  lentam  vim  acquifivifle  ;  tunc  enim  forti- 
ter  inebriat.  In  pluribius  laclantibus  egre- 
<c  grium  talis  cereviliae  effedlum  vidi ;  &  qui 
dem  in  propria  uxore  5  quae,  dum  infanti- 
cc  bus  fuis  daret  ubera,  ledlum  petens,  hujus 
*c  cerevifiae  libram  fumfit,  hoc  cum  effeeftu* 
fic  ut  tota  nodte  ubera  ladle  plena  haberet,” 

N°  V. 

The  following  is  taken  from  the  London 
Magazine  for  September ,  1764  ;  I  thought  it 

Z  very 
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very  well  worth  the  preferving,  and  have  in- 
ferted  it  here,  to  the  end  that  people  may  be 
inftructed  in  the  method  of  preparing  a  re¬ 
medy  for  the  fcurvy,  which  may  be  conve¬ 
niently  carried  to  fea,  and  is  known,  from  re¬ 
peated  experience,  to  be  very  powerful  in  its 
effedts. 

To  the  Author  of  the  London  Magazine. 
SIR, 

c  I  cannot  refrain  from  communicating, 

4  through  your  ufeful  magazine,  ro  the  pub- 

*  lie,  the  experiences  of  a  worthy  friend  lately 
€  deceafed,  Mr.  Peter  Kinwood ,  of  Topjham , 

*  in  Devon/hire  (who  had  been  many  years 
c  in  the  fea  fervice,  and  continued  to  his  death 
€  to  be  concerned  in  fhipping)  in  regard  of 
g  the  utility  of  a  cheap  and  eafily  prepared 
c  drink,  called  by  him  Chowder-Beer ,  for  pre- 
£  venting  the  feurvy  in  long  voyages,  or  for 
c  the  cure  of  it  where  it  may  have  been  con- 
€  tradled.  Perhaps  the  term  of  Chowder-Beer 
c  may  be  a  provincial  phrafe,  known  only  in 
€  Devonfhire  :  But  the  following  inftruftions 
c  for  brewing  a  drink  of  black  fpruce  fir, 
c  with  melaffes,  will  explain  the  thing  to  every 

*  one's  underftanding ;  as  I  hope  the  account 
c  given  of  its  utility  will  introduce  it  to  general 
c  knowledge  and  ufe.  The  following  account 
c  I  give  you  verbatim,  as  tranfmitted  to  me  by 
c  my  friend  ;  who,  in  all  his  adlions,  was  ani- 
c  mated  by  a  prevailing  love  and  defire  to  im- 

6  prove 
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c  prove  every  talent  committed  to  him,  for  the 
4  moil:  extenfive  benefit  of  mankind.  lam, 

S  I  R, 

London,  Tour  very  humble  fervant , 

Sept.  13,  1764. 

A  Merchant/ 
« 

c  Dry  fpruce,  if  boiled  in  water  about  one 
c  hour  and  half,  will  make  good  Chowder - 
4  Beer.  I  think  it  the  wholefomeft  drink  that 
4  is  made  ;  I  am  feldom  without  it  when 
4  I  can  get  fpruce.  When  I  lived  in  New - 
4  England ,  I  had  a  veffel  that  went  from  thence 
4  to  the  Wefl- Indies^  and  the  bay  of  Honduras, 
4  for  logwood  :  I  always  charged  the  mafter 
4  of  her  to  take  black  fpruce  with  him,  and 
4  give  his  men  beer  all  the  voyage,  which  he 
4  did,  and  his  men  were  healthy  and  well  in 
4  the  We  ft -Indies  and  in  the  Bay,  when  others* 
4  at  the  fame  time  and  places,  that  drank  wa- 
4  ter,  were  very  fickly.  I  have  fo  great  an 
4  opinion  of  the  beer,  that  I  wifh  it  was  ufed 
c  in  all  our  fhips  on  the  coafl  of  Guinea ,  and 
c  in  the  Weft-ladies  ;  and  where  at  many 
c  places  the  water  is  very  bad,  which  if  brewed 
‘  into  this  beer,  by  the  fermentation,  would 
c  likely  make  it  good  drink,  and  with  the  help 
4  of  the  fpruce  nothing  fo  eafy  to  make.  I  fup- 
c  pofein  the  hot  countries  they  need  not  boil, 
c  but  about  one-third,  or  a  quarter  part  of  the 
4  water,  but  enough  to  mix  with  the  cold  wa- 
4  ter  fo  as  to  warm  it  fit  for  fermentation  :  ft 

Z  z  6  fines^ 
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fines,  and  is  fit  to  ufe  very  foon.  The 
fpruce  may  he  kept  in  any  dry  place  good, 
for  two  or  three  years  after  cut.  in  the 
Wejl-Indies  the  melaffes  is  plenty,  fo  that 
the  beer  would  coft  but  a  trilie.  I  heartily 
wifh  that  encouragement  was  given  for  plant¬ 
ing  thefe  black  fpruce  trees.  I  think  it  is  the 
belt  wood  of  all  the  fir  kind,  very  good  for 
fhips  topmafts,  and  other  fervice  in  fhips. 
’Tis  a  fine  beautiful  ever-green  tree  with  a 
fine  top  :  They  grow  in  poor  land,  that  at 
many  places  has  little  depth  of  foil  ;  at  New¬ 
foundland  and  in  New  England ,  a  hard  rocky 
bottom,  that  the  roots  go  but  little  under  the 
earth  or  mofs,  fo  that  knees  are  often  made 
of  one  part  of  the  root,  and  the  other  of  the 
ftock  or  body  of  the  tree,  and  are  put  into 
fhips  built  at  Newfoundland  ;  I  have  feen 
them  ufed  in  fhips  here  alfo  :  The  fpruce 
trees  in  the  woods  commonly  grow  near  tor 
gether,  and  run  up  25  to  30  feet  long,  withr 
out  any  confiderable  knots.  The  Scots  firs 
that  I  have  feen  here  are  fmall,  and  the  tim¬ 
ber  grows  in  a  circle  round  the  trees,  fo  that 
they  are  apt  to  break  off  there.  The  black 
fpruce  is  a  very  tough  durable  wood.  If 
fpruce  beer  was  generally  made  ufe  of  in  the 
IV efi- Indies,  thofe  fhips  that  go  there  from 
Newfoundland  and  New  England  would  like¬ 
ly  carry  what  fpruce  they  could  with  them 
if  they  found  a  fale  for  it  :  And  for  after 
ages  it  may  be  had  in  any  part  of  Britain ,  if 
care  is  taken  to  propagate  it,  which  I  hum- 
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bly  prefume  would  be  of  great  fervice  to  the 
poor  failors  and  others.  The  kettles  that 
fhips  have  for  their  fervice,  would  do  to  brew 
for  moft  common  merchant  fhips,  as  in  hot 
countries  they  need  only  to  boil  a  fmall  part 
of  the  water,  but  fill  the  cafk  molfly  with 
cold  water.  It  would  be  well  fome  better 
kettles  were  found  than  copper,  as  at  times 
boiling  fait  victuals  in  them  they  are  nafty, 
and  I  fear  hurtful  in  boiling  clear  peas  for 
the  men  ;  green  poifonous  matter  hanging 
about  them.  The  fea  cooks  are  not  cleanly, 
and  ;n  fcormy  weather  it  is  a  troublefome 
office  :  If  fome  thin  iron  kettles  could  be 
made,  it  might  be  much  better, 
c  I  make  no  doubt  it  may  be  carried  to  the 
Eafl-Jndies ,  and  ufed  there  to  good  effect, 
as  a  preferver  of  health.  Before  the  ufe  of 
this  beer  was  found  at  Newfoundland ,  the 
men  were  fickly,  fcorbutick,  but  now  no 
country  where  they  are  more  healthy.  I  have 
heard  a  gentleman  fay,  that  now,  when  it 
has  happened  they  had  not  the  Chowder-Beer  9 
for  want  of  melaffes,  to  drink,  they  would 
be  fick.  X  cannot  but  think  it  muft  be  very 
beneficial  to  the  failors  in  general,  who  after 
they  leave  this  country,  likely  the  beer  they 
carry  from  hence  is  expended  in  fix  weeks 
or  two  months  :  After  that,  if  their  voyage 
is  twelve  months  or  more,  water  is  their 
common  drink,  which  if  good  it  might  be 
tolerable  ;  but  at  many  places  it  is  very  bad, 
^nd  at  times,  at  fea,  lfinks  much  in  the 

c  calks. 
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£  cafks.  The  beer  that  is  carried  to  fea  from 
c  ‘  hence  feldom  is  racked  ,  fo  that  by  the  motion 
*  of  the  fhips,  after  it  is  a  little  time  in  draughty 
€  it  is  very  indifferent  drink. 

4  I  have  been  told  by  a  gentleman  that  has 
4  put  fir  feed  into  the  ground,  that  great  care 
€  muft  be  taken  to  cover  it  with  a  net,  or  fome 
c  other  thing,  elfe  the  birds  would  eat  it  as 
€  foon  as  it  appears  out  of  the  ground. 

4  If  fpruce  beer  fhould  be  ufed.  in  the  mer- 
4  chants  fervice,  and  found  to  be  falutary,  no 
c  doubt  they  would  alfo  ufe  it  in  the  navy.  It 
c  is  a  fine  thing  that  the  black  fpruce  fhould, 
4  after  fo  many  years  being  cut,  retain  that 
4  good  quality  in  it  of  making  good  Chowder - 
4  Beer  ;  here  are  fome  perlons  that  have  lived 
4  in  Newfoundland ,  and  know  the  fervice  it  is 
4  to  people  in  drinking  it. 

T he  Method  of  Preparation  of  Chowder-Beer. 

}  •  *i 

4  Take  twelve  gallons  of  water,  and  put 
c  therein  three  pounds  and  an  half  of  black 
4  fpruce.  Boil  it  for  three  hours  ;  then  take 
6  out  the  fir,  and  put  to  the  liquor  feven 
4  pounds  of  melaffes,  and  juft  boil  it  up. 
4  Then  take  it  off,  ftrain  it  through  a  fieve, 
4  and,  when  milk  warm,  put  to  it  about  four 
4  fpoonfuls  of  yeaft  to  work  it. 

c  For  common  drink  for  feamen  two  gal- 
4  Ions  of  melaffes  may  be  fuflicient  to  an  hogf- 
c  head  of  liquor.  It  foon  works.  In  two 
4  or  three  days  flop  the  bung  in  the  cafk,  and 

‘  in 
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c  in  five  or  fix  days,  when  fine,  bottle  it  for 
c  drinking. 

4  Where  the  fprnce  is  green  and  plenty, 
c  they  boil  it  but  about  three-quarters  of  an 
c  hour,  fo  as  that  the  bark  will  ftrip  off  from 
c  the  branches  by  drawing  through  the  hand. 
c  They  never  ftrain  the  fprnce,  but  fill  the 
c  calk,  one-half  or  two-thirds  full  of  cold  wa- 
c  ter,  on  about  a  pint  or  more  of  the  grounds 
c  of  the  Chowder  drank  out  of  the  caff.  After 
c  taking  the  fpruce  out  of  the  kettle  without 

*  {training  it,  put  the  melaffes  into  the  kettle  : 
c  Make  it  fuft  boil  up,  and  fill  it  into  the  cafk  ; 
c  and  the  grounds  of  the  Chowder  left  in  before 
c  will  foon  work  it.  If  the  hot  water  will  not 

*  fill  the  cafk,  fill  it  up  with  cold.  No  need 
4  of  coolers  to  cool  the  liquor  as  in  other  beer. 
c  It  drinks  as  well  when  one-half  or  two-thirds 
c  of  the  water  is  cold,  as  when  you  boil  more 
4  of  it.  In  the  Weft-Indies  they  need  boil 
4  but  a  trifle  of  the  water;  juft  enough  to  get 

*  the  bitter  out  of  the  fpruce.  And  two  and  an 
4  half  gallons  of  melaffes  will  make  a  hogf- 
4  head  of  tolerable  good  drink.  Good  We/1- 
4  India  melaffes  make  better  drink  than  trea- 
4  cle  or  coarfe  fugar  :  Though  in  the  want  of 
4  the  former  either  of  the  others  may  ferve/ 

NQ  VI. 

I  find  from  Dr,  Nathaniel Hulme’s  differt : 
inattg :  de  fcorbuto ,  that  the  cortex ,  joined 
to  the  acid  juices,  has  been  ufed  at  fea  with 
great  fuccefs.  Mr. 
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Mr.  Hodgkin ,  a  furgeon  in  the  royal  navy,* 
■Was  the  firft  who  introduced  this  practice  v 
The  method  is  to  give  a  drachm  of  the  cortex 
in  powder,  with  an  ounce  of  lemon  or  orange 
juice,  three  times  a  day ;  and  night  and  morn¬ 
ing  the  fwelled  limbs  are  to  be  bathed  in  vine¬ 
gar.  This  courfe  is  to  be  perfifted  in,  until 
the  fcorbutick  fymproms  difappear  :  the  belly 
all  the  while  being  kept  open  by  gentle  laxa¬ 
tives « 

Dr.  Hulme  (who  was  alfo  a  navy  furgeon) 
fays,  that  he  fometimes  found  the  cortex  in 
powder  to  di 'agree  with  the  patients,  by  crea¬ 
ting  a  great  difficulty  of  breathing  :  in  mch 
cafes  he  ufed  a  tindture  infteadof  the  powder, 
and  then  found  that  this  uneafinefs  did  not 
fucceed.  The  tindfure  was  made  by  digefting 
two  ounces  and  a  half  of  the  cortex,  and  half 
an  ounce  of  myrrh,  in  a  pint  of  brandy* 
Half  an  ounce  of  this,  mixed  with  an  ounce 
of  the  acid  juice,  was  the  ufual  dofe* 
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ON  THE 

V  \ 

DISSOLVENT  POWER 

'  O  f 

Q^U  I  C  K  -  L  I  ME. 


There  are  agents  in  nature  able  to  make  the  par . 
ticles  of  bodies  flick  together  by  very  flrong  at - 
tr addons  ;  and  it  is  the  bujinefs  of  experimen¬ 
tal  philofophy  to find  them  out *  Newton* 


H  E  experiments  of  the  fecond  and 
T  ^  third  effays  have  fufficiently  fhewn5 
that  the  cohefion  of  animal  and  ve~ 

Es+SfL 

getable  fubftances  depends  immedi 
ately  on  the  prefence  of  the  fixed  air  ;  but 
how  far  the  influence  of  this  principle  extends 
into  the  mineral  kingdom^  is  not  yet  certainly 
known. 

HALLER  feems  to  think  that  it  is  very  ge¬ 
neral,  being  here  alfo  the  vinculum,  ox  gluten 
verum  moleculis  terreis  adunandis ;  *  though  it 
does  not  appear  that  he  has  any  actual  experi¬ 
ment  of  his  own  to  confirm  this  hypothefis* 

A  a  Bur 


*  Prim ,  Lin.  fe<5t.  244* 


178  On  the  Dissolvent 

But  lince  the  publication  of  Dr.  Black's 
inoft  ingenious  paper  on  the  magnefia ,  we 
cannot  help  being  convinced  that  the  theory 
holds  good,  at  leaft  with  regard  to  the  clafs 
of  bodies  which  he  hath  examined  ;  to  wit, 
the  calcareous  earths. 

The  reader  may  remember,  that  the  doc¬ 
tor’s  theory  of  calcareous  earths  is,  that  thefe 
bodies  have  a  very  ftrong  degree  of  affinity  * 
with  fixed  air,  and,  in  a  natural  ftate,  are  re¬ 
plete  with  it  ;  that  by  calcination  they  are  de¬ 
prived  of  this  element,  and  hence  become 
eauftic  and  foluble  in  water  ;  but  that,  upon 
reftoring  the  fixed  air,  they  are  again  rendered 
mild  and  infoluble. 

All  this  is  very  fatisfadlorily  fhewn  in 
the  efiay  above-mentioned  ;  but  it  occurred 
to  me,  that  it  might  poffibly  be  ffill  further 
proved,  and  that  in  a  way  which  would  af¬ 
ford  an  ocular  demonftration.  I  thought  that 
perhaps  the  diffolved  quick-lime  might  be  ren¬ 
dered  vifible,  and  would  precipitate  on  trans- 
fering  fixed  air  into  lime-water.  *f* 

E  X  P  E- 

*  And  fixed  air  has  a.  ffronger  affinity  with  calcareous 
earth  than  with  any  other  fubftance  yet  known. 

f  In  the  manner  defcribed  in  the  fecond  efiay. 

When  I  found  that  by  transferring  air  into  different  bo¬ 
dies,  a  variety  of  curious  changes  were  produced,  I  laid  afide 
the  glafs  tube,  and  had  an  apparatus  prepared  which  ren¬ 
dered  the  performance  of  the  experiments  more  eafy.  1 1 
caufed  a  metal  tube  to  be  fixed  on  by  a  fcrew  to  the  neck 
of  a  phial,  as  reprefented  in  fig.  IV.  which  tube  could  be 
occasionally  inferted  into  the  mouth  of  another  phial,  being 

previoufly 
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EXPERIMENT  1. 

I  presently  fet  about  the  experiment,  and 
found  it  anfwer  fully  to  my  expectations  ;  for 
the  lime-water,  which  was  filtered,  and  per¬ 
fectly  limpid,  became  turbid  in  a  few  minutes 
after  the  effervefcence  began,  and  that  the  air 
which  was  extricated  from  the  mixture  of  acid 
and  alcali,  had  pafled  over  into  the  phial  con¬ 
taining  it.  And  it  was  highly  pleafing  to  lee 
the  particles  of  the  quick-lime,  which,  but 
two  or  three  minutes  before,  were  quite  invi- 
fible,  and  diflolved  in  the  water,  all  running 
together,  and  falling  to  the  bottom,  having 
returned  to  their  original  ftate  of  infolubility, 
the  moment  they  were  faturated  with  the  fixed 
air. 

W  hen  the  turbid  mixture  had  flood  long 
enough  to  allow  the  precipitate  all  to  fublide, 
I  poured  off  the  clear,  and  found  fome  grains 
of  calcareous  earth,  which  effervefced  violent¬ 
ly  with  fpirit  of  vitriol. 

And  thus  was  the  theory  of  Dr.  Black 
placed  beyond  the  reach  of  contradiction  ; 
lince  we  mufl  here  be  convinced,  from  what 

A  a  2  is 

previoufly  wound  about  with  foft  leather,  in  order  to  pre¬ 
vent  the  efcape  of  the  fadfitious  air. 

But  a  very  ingenious  friend,  William  Deane ,  Efq;  who  is 
remarkable  for  his  /kill  in  every  part  of  natural  philofophy, 
but  particularly  mechanics,  improved  it  further,  by  contri¬ 
ving  the  machine  in  fig.  V.  In  the  neck  of  the  bottle  A, 
which  is  the  recipient,  there  is  an  air-valve,  which  allows 
the  air  to  pafs  into  the  bottle,  but  prevents  its  return  ;  and 
this  I  found  greatly  to  fhorten  and  facilitate  the  procefs. 
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is  feen  to  pafs  before  our  eyes,  that  the  quick¬ 
lime  became  foluble  in  water  from  the  want 
of  its  fixed  air,  becaufe  we  find  it  grow  info - 
luble  the  moment  the  cementing  principle  is 
reftored. 

Fi  NDiNG,  by  the  preceding  experiment, 
that  the  lime,  though  fo  minutely  divided, 
and  fo  intimately  mixed  with  the  water,  as  to 
be  reduced  to  a  ftate  of  aClual  fluidity,  might 
neverthelefs  be  rendered  folid,  and  brought 
immediately  into  view,  by  reftoring  the  ce- 
menting  principle,  I  began  to  think,  that  the 
fulphur  in  the  natural  fulphureous  waters  might 
alfo  be  rendered  vifible,  by  introducing  air  into 
them  in  like  manner,  as  I  had  done  into  the 
lime-water. 

But  as  I  could  not  immediately  procure  * 
natural  fulphureous  water,  I  refolved  to  try  the 
experiment  with  an  artificial  one, 

EXPERIMENT  2. 

In  order  to  do  this,  I  boiled  up  fome  flowers 
of  fulphur  with  water  and  quick-lime  (as  di¬ 
rected  for  preparing  the  fulphur  pracipita - 
turn ;)  and  having  filtered  the  folution,  I  put 
about  four  ounces  of  it  into  the  phial  ufed  in 
the  foregoing  experiment,  and  transferred  the 
air  from  an  efifervefeent  mixture  contained  in 
the  other  phiah 

The  fulphureous  did  not  fo  foon  lofe  its 
tranfparency  as  the  lime-water,  but,  in  eight 
or  ten  minutes,  a  feum  formed  on  the  furface  ; 
and  the  whole  folution  immediately  after  be¬ 
coming 
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coming  turbid,  I  could  plainly  perceive  the 
folid  particles  collecting  themfelves  together. 

When  I  thought  that  there  was  a  lufficient 
quantity  of  air  thrown  in,  the  phials  were  fe- 
parated,  and  the  turbid  contents  of  the  firft 
one  poured  into  a  tall  drinking-glafs.  The  li¬ 
quor  now  fent  forth  the  ftrong  and  peculiar 
fmell  which  folutions  of  fulphur  always  yield, 
when  an  acid  is  added  to  them. 

EXPERIMENT  3. 

Having  foon  after  got  fome  bottles  of  the 
Lucan  *  water,  a  few  ounces  of  it  were  put 
into  the  phial,  and  air  transferred, from  an  ef- 
fervefce nt  mixture,  as  in  the  two  preceding 
experiments ;  but  notwithstanding  a  flight  de¬ 
gree  of  milkinefs  appeared  at  firft,  yet  no  pre¬ 
cipitation  enfued. 

These  experiments,  however,  pointed  out 
a  method  of  making  a  pure  folution  of  ful¬ 
phur,  which  being  diluted  to  the  proper  de¬ 
gree,  gives  an  artificial  fulphureous  water, 
perfectly  refembling  the  natural,  as  to  taffce, 
fmell,  tranfparency,  and  want  of  colour,  and 
not  liable  to  grow  turbid  on  the  addition  of 
acids,  which  all  other  artificial  folutions  of  ful¬ 
phur,  hitherto  known,  conftantly  do. 

EXPE- 

*  A  village  within  fix  miles  of  Dublin ,  and  the  feat  of 
Agmondejbam  Vefey ,  Efq;  in  whofe  gardens  there  is  a  fpring 
of  fulphureous  water  ;  the  fpring  breaks  out  fo  clofe  to  the 
fide  of  the  Lijfy ,  that  it  was  conftantly  overflowed  upon 
every  rifing  of  the  river,  and  confequently  was  loft  to  the 
public,  until  the  proprietor,  not  only  caufed  the  well  to  be 
inclofed  at  a  confiderable  expence,  but  alfo  laid  open  a  free 
paflage  to  it  through  his  very  elegant  improvements. 
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EXPERIMENT  4* 

The  turbid  folution  of  lime  and  fulphur,  as 
hath  been  already  mentioned,  was  poured  into 
a  tall  glafs5  and  happening  not  to  be  thrown 
out,  I  found,  after  landing  thirty-fix  hours, 
that  it  did  not  become  limpid,  though  I  could 
plainly  perceive  a  quantity  of  lime  lying  at  the 
bottom,  while  the  yellowifh  fluid  remaining 
above,  evidently  fhewed  to  be  an  equable  and 
true  folution  of  fulphur,  now  left  perfeftly 
alone  in  the  water  :  -*  I  immediately  faw  that 
there  was  nothing  more  to  be  done  here  than 
to  dilute  this  folution  to  a  proper  degree,  and 
that  it  would  then  conftitute  a  true  fulphure- 
ous  water. 

Upon  trial,  it  actually  did  fo  ;  and  although 
this  prefent  folution,  from  being  fo  long  ex- 
pofed  to  the  open  air,  had  loft  much  of  the 
ftrong  and  peculiar  fulphureous  fmell,  yet  I 
found,  on  repeating  the  experiment,  that  a 
folution,  frefh-made,  and  the  lime,  immedi¬ 
ately  feparated  from  it  by  the  introduction  of 
air,  and  then  diluted,  fo  as  to  leave  the  liquor 
colourlefs  and  tranfparent,  yielded  a  water  fo 
nearly  refembling  the  natural,  that,  as  to  fmell, 
tafte,  or  appearance,  it  was  hard  to  perceive 
any  difference. 

Bur 

*  Sulphur  was  formerly  thought  to  be  poffefied  of  great 
virtues  :  If  any  one  fhould  now  be  defirous  of  trying  it, 
here  is  a  method  fhewn  whereby  it  may  eafily  be  exhibited 
in  pure  folution. 
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But  upon  dropping  lixivium  tartari  into  the 
artificial  water,  it  inftantly  grows  turbid-;  * 
whereas,  when  the  like  addition  is  made  to 
the  natural  fulphureous  waters,  their  bright- 
nefs  is  improved;  which  fhews  that  the  folu- 
tion  of  fulphur,  in  the  natural  waters*  is  brought 
about  in  fome  manner  not  analogous  to  that  in 
the  artificial ;  for  it  feems  pretty  obvious*  that 
the  fulphur  is  here  rendered  foluble  in  water* 
from  being  deprived  of  its  cementing  principle 
by  that  fhare  of  the  quick-lime  which  remains 
undiffolved  in  the  boiling. 

This  confideration  prefented  a  new  theory 
concerning  the  folubility  of  oil,  when  combined 
with  the  caufiic  alcali,  and  made  into  foap ; 
which,  I  conjectured,  might,  as  well  as  the 
fulphur,  be  rendered  foluble  in  water,  becaufe 
the  cohefion  of  the  oily  particles  is  deftroyed, 
from  the  lofs  of  their  fixed  air,  which  is  ab- 

forbed  by  the  caufiic  lixivium, 

* 

EXPERIMENT  5. 

This  conjecture  was  found  to  be  right,  by 
transferring  air,  from  an  effervefcent  mixture, 
into  a  folution  of  common  foap  ;  for  the  mo¬ 
ment  the  air  mixed  with  the  folution,  the  oily 

part 

\ 

*  On  mixing  the  fixed  alcali,  the  peculiar  fulphureous 
fmell  is  inftantly  changed  to  one  which  is  rather  more  difa~ 
greeable,  and  though  the  mixture  becomes  turbid,  yet  no 
precipitation  enfues  ;  the  fulphur  and  the  alcali,  joining 
into  a  fort  of  thick  cloud,  remain  fufpended  in  the  middle 
of  the  glafs. 
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part  began  to  feparate,  and,  in  a  few  minutes, 
all  role  to  the  furface,  the  cementing  princi- 
pie  now  being  reftored  to  the  difunited  parti¬ 
cles  of  the  oil. 

I  repeated  this  experiment  on  a  folution 
of  foap,  which,  was  filtered,  and  kept  above 
a  week  after  it  was  made  ;  fo  that  there  could 
be  nothing  of  a  fpontaneous  feparation  in 
either  cafe. 

If  the  reader  be  well  acquainted  with  Dr. 
Black's  theory,  he  can  be  at  no  great  lofs  in  ac¬ 
counting  for  the  manner  in  which  common 
foap  lees  come  to  acquire  the  cauftic  quality  \ 
but  if  he  has  not  feen  the  paper  on  Magnejia 
it  will  be  neceffary  to  inform  him,  that  when 
quick-lime  is  added  to  a  lixivium  of  pot-afh, 
or  kelp,  it  abforbs  the  fixed  air  from  thefe 
falts ;  but  the  particles  of  lime,  by  this  ab- 
forption,  becoming  incapable  of  folution,  fall 
to  the  bottom,  and  leave  the  faline  particles  a- 
lone  in  the  lixivium,  and  deprived  of  their 
fixed  air  :  The  lixivium  now  becomes  a  power¬ 
ful  abforbent  of  fixed  air,  and  will  attract  this 
principle  from  any  animal  or  vegetable  fub- 
fiance  to  which  it  may  chance  to  be  applied  i 
hence  of  courfe  it  becomes  a  cauftic,  by  corro¬ 
ding  and  deftroying  the  texture  of  thefe  fub- 
fiances,  whofe  foundnefs  and  perfeft  c oh e lion 
depend  on  the  prefence  of  the  fixed  air. 

By  adverting  to  this  theory  of  the  cauftic  al- 
cali,  we  may  perhaps  be  enabled  to  fpeak  in¬ 
telligibly  concerning  that  diflolution  of  the 
blood  which  arifes  from  a  putrefa&ive  acri¬ 
mony. 
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mony,  and  may  form  fome  idea  of  the  man^ 
ner  in  which  it  may  be  reftored  to  a  ftate  of 
foundnels,  from  being  fupplied  with  a  fuffi- 
cient  quantity  of  fixed  air. 

In  the  compofiton  called  foap,  we  fee,  that 
the  particles  of  cauftic  alcali,  on  account  ot 
their  powerful  attraction  or  affinity  with  fixed 
air,  abforb  this  principle  from  the  oily  parti¬ 
cles,  deftroy  their  cohefion,  and  thus  render 
them  foluble  in  water. 

Now  chemiftry  ffiews,  that  the  blood  con- 
fids  of  oily,  earthy,  faline,  and  aerial  particles, 
difiolved  and  mixed  in  a  watery  fluid. 

I  say  difiolved  and  mixed,  for  the  oily* 
earthy,  faline,  and  aerial  particles  appear  to 
be  held  partly  in  a  ftate  of  mixture,  and  partly 
in  a  ftate  of  diflhlution. 

It  is  through  the  intervention  of  the  faline 
particles,  that  the  earthy  and  the  oily ,  come  to 
be  intimately  united  with,  and  in  fome  mea~ 
fure  difiolved  by  the  watery  part  of  the  blood  ; 
but  as  the  aerial  particles  (whofe  proper  ufe 
is  to  produce  cohefion)  prevent  a  total  difib- 
lution  of  the  earth  and  the  oil ,  the  blood,  and 
moil  other  animal  fluids,  while  in  a  found 
ftate,  have  a  certain  degree  of  tenacity,  and 
feel  fmooth  and  mucilaginous ;  but  when  an 
unufual  proportion  of  the  fixed  air  is  detached 
and  withdrawn  from  thele  fluids,  their  faline 
part  is  then  left  in  a  cauflic  ftate,  which  will 
now  join  clofely  to  the  oily  part,  and  with  it  form 
a  compound  which  will  totally  difiblve  in  the 
aqueous  part,  and  thus  render  acrid,  and  thin, 

B  b  the 
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the  fluid  that  before  was  fmooth,  mild,  and 
tenacious. 

If  to  a  fluid  thus  diflblved  the  fixed  air  be 
fuffidently  applied,  the  tenacity  and  confift- 
ence  of  that  fluid  will  be  reftored,  in  the  fame 
manner  as  the  particles  of  oil  were  feen  to  re¬ 
cover  themfelves,  on  air's  being  transferred 
into  folutions  of  foap. 

The  foregoing  experiments  opened  the  way 
to  feme  improvements  in  pharmacy  ;  fince  it 
followed  plainly,  that  if  oil  may  be  rendered 
foluble  in  water  by  depriving  it  of  the  fixed 
air,  camphor ,  and  all  kinds  of  rejinous  bodies , 
may,  on  the  fame  principle,  be  diffolved.  * 

EXPERIMENT  6. 

/  '  } 

I  began  with  the  camphor,  and  having 
rubbed  a  drachm  of  it  with  an  equal  portion  of 
quick-lime,  and  then  poured  on  fix  ounces  of 
lime-water,  I  allowed  the  mixture  to  ftand 

for 

*  Until  within  a  few  days  before  thefe  papers  were  fent 
to  the  prefs,  I  looked  on  the  method  of  diffolving  refmous 
bodies  by  the  means  of  quick-lime,  as  a  difeovery,  not  hav¬ 
ing  obferved,  \vhen  I  firil;  read  Dr.  Lewis's  Materia  Medica, 
that  its  diffolvent  power,  with  refpedt  to  thefe  fubftances, 
is  known  to  that  ingenious  and  ufeful  writer.  The  paffage 
relating  to  this  matter  is  under  the  head  of  calx  viva,  and 
runs  in  the  following  words. 

Lime-water  diffolves,  by  the  afTidance  of  heat,  mine- 
<c  ral  fulphur,  vegetable  oils  and  refins,  and  animal  fats  ; 
<c  it  extracts  in  the  cold  the  virtues  of  fundry  refmous  and 
“  oily  vegetables,  and  diffolves  thick  phlegm,  or  mucous 
€C  matters,  and  the  curd  of  milk,  with  which  laft  it  forms 

a  white  liquid,  nearly  fimilar  to  milk  in  its  natural  date.” 
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for  half-an-hour,  that  the  grofs  and  infoluble 
part  might  fubiide  ;  the  clear  was  then  pafled 
through  a  filter,  and  found  to  be  a  ftrong  fo- 
lution. 

On  another  occafion,  I  made  ufe  of  heat, 
boiling  the  camphor  and  quick-lime  with  wa¬ 
ter  in  a  clofe  veffel,  and  thus  obtained  a  much 
ftronger  folution. 

These  folutions,  when  filtered,  are  per¬ 
fectly  limpid,  and  never  part  with  the  cam¬ 
phor  ;  for  though  the  lime  may  be  precipita¬ 
ted  in  feveral  ways,  yet  I  have  not  hitherto 
hit  upon  any  method  of  feparating  the  cam¬ 
phor  from  the  water. # 

* 

EXPERIMENT  7. 

Myr  rh,  gum  guaicum ,  afa  fatida ,  aloes 9 
cajior ,  balfarn  of  Tolu ,  with  majlich ,  j.alap9 
and  the  cortex ,  were  all  tried  in  the  lame  man¬ 
ner  as  the  camphor ,  and  were  found  to  yield 
ftrong  folutions  and  tinctures  ;  the  lime  ena¬ 
bling  the  water  to  take  up  the  fame  part  of 
thefe  fubftances  that  may  be  diffblved  by  the 
means  of  ardent  fpiriu  But  thefe  aqueous  tinc¬ 
tures  mull  be  much  more  elegant  medicines, 
and  perhaps  may  be  found  more  efficacious 
than  the  fpirituous,  fince  they  will  never  be¬ 
come  turbid,  or  feparate,  on  being  mixed  in 
any  watery  vehicle. 

B  b  2  There 

*  I  have  now  (29th  June  17 66)  fome  of  this  folution  of 
camphor,  which  has  been  lying  in  a  phial,  not  clofely  ftopt» 
for  more  than  two  years  ;  and  yet  it  is  ftill  perfectly  tram*- 
fparent,  and  exceedingly  ftrong. 
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There  is  as  much  lime  in  all  thefe  tindtureS 
and  folutions,  as  there  would  be  in  the  like 
quantity  of  lime-water,  which  bids  fair  to  im¬ 
prove  the  virtues  of  fome  of  them,  and  can 
do  no  great  injury  that  I  know  ot  to  any  $ 
but  if  it  fhould  ever  be  thought  to  do  fo,  the 
lime  may  be  precipitated  by  throwing  in  air 
from  fome  effervefcent  mixture,  as  hath  been 
already  explained. 

The  air,  when  thus  thrown  in,  renders  the 
folution,  or  tincture,  quite  turbid,  and  ap^ 
pears  plainly  to  the  eye  at  firft,  to  reunite  the 
difiblved  particles  of  the  refin,  as  well  as 
the  lime  ;  but  the  former  are  very  foon  re- 
difiblved,  and  the  lime  only  falls  to  the  bottom. 

But  as  this  procefs  may  be  thought  trouble- 
fome,  a  folution  may  be  made  (not  indeed  fo 
flrong  as  thofe  above-mentioned)  in  which 
there  fhall  not  be  a  particle  of  lime  :  as  for 
inftance  with  regard  to  camphor. 

Take  of  camphor  one  drachm ; 

— — - —  double-refined  fugar  one  drachm  ; 

. .  fimple  lime-water  one  pint  ; 

Rub  the  camphor  and  the  fugar  together 
into  a  fine  powder,  and  then  gradually  pour 
on  the  lime-water  ;  let  the  whole  fiand  for 
two  hours,  and  then  pafs  the  liquor  through 
a  filter.  And  thus  will  be  produced,  a  much 
flronger  folution  than  that  in  the  common  ju~ 
lepum  camphoratum . 

In  the  common  way  of  making  julepum  e 
mofcho  (as  diredled  in  the  London  Cifpenfa- 
tory)  fcarce  any  of  the  itiujk  is  difiblved  ;  but 
if  it  be  made  in  lime-water,  a  perfect  fo- 

lution 
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lution  of  the  finer  and  more  acfiive  part  of  the 
medicine  will  immediately  take  place. 

Take  of  mufk  one  fcruple  ; 

• — -  double-refined  fugar  one  drachm  5 

*  ■  -  lime-water  fix  ounces  ; 

Rub  the  mufk  and  the  fugar  together,  then 
add  the  lime-water,  and  filter,  as  before  di¬ 
rected. 

To  this,  as  well  as  to  the  foregoing,  the 
prefcriber  may  add  any  fpirituous  water,  or 
the  volatile  alcaline  fpirits,  without  deftroy- 
tng  the  tranfparency  of  the  folution. 

If  an  acid  fpirit  be  poured  upon  what  is  left 
on  the  filter,  after  either  of  the  foregoing  fo- 
lutions,  it  will  be  found  to  raife  a  fmart  ebul¬ 
lition  ;  which  plainly  fhews  that  the  quick¬ 
lime  that  was  diflblved  in  the  water  is  now 
faturated,  and  rendered  folid,  by  the  cement¬ 
ing  principle ,  and  has  changed  places  with  part 
of  the  camphor  and  mufk,  which  remains  dif- 
folved  in  the  water,  while  the  lime  is  precipi¬ 
tated. 

But  there  are  cafes  wherein  the  lime  will 
bid  fair  to  improve  the  virtues  of  the  refinous 
folutions  ;  as,  for  infiance,  when  -the  cortex 
is  prefcribed  merely  with  a  view  to  its  aft  ac¬ 
tive  quality,  as  in  fcrophulous  and  relaxed  ha¬ 
bits,  in  order  to  check  or  dry  up  ulcers,  gleets, 
or  uterine  difcharges  ;  and  here  it  may  be  or¬ 
dered  in  the  following  manner  : 

Take  of  Peruvian  bark,  in  powder,  two 
ounces  ; 

-  quick -lime  one  ounce  ; 

- -  lime-water  thirty  ounces ; 


Rub 
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Rub  the  bark  and  the  lime  together,  until 
they  be  thoroughly  mixed  ;  then  gradually 
pour  on  the  lime-water  ;  let  the  whole  ftand 
for  twelve  hours,  and  then  pafs  the  liquor 
through  a  filter. 

And  thus  will  be  obtained  a  mod:  elegant, 
and  not  unpalatable  tindlure,  which  may  be 
taken,  either  quite  alone,  or  in  any  convenient 
vehicle,  and  in  what  quantity  the  prefcriber 
fhall  judge  proper. 

I  can  venture  to  affine  the  reader,  from 
repeated  experience,  that  the  bark,  given  in 
this  manner,  and  in  the  cafe.s  above-mention¬ 
ed,  will  fcarce  ever  fail  ;  particularly,  with 
regard  to  the  uterine  difcharges,  when  they 
proceed  from  mere  relaxation  and  weaknefs. 
And  where  a  yet  ft  longer  aftringent  is  re¬ 
quired,  oak-bark,  managed  in  like  manner, 
has  been  found  to  anfwer  exceedingly  well. 

Rhubarb,  prepared  in  the  fame  manner, 
yields  a  beautiful  tinclure,  which  hath  been 
found  of  great  fervice  in  all  cafes  where  final! 
quantities  of  this  root  are  given  with  a  view  to 
ftrengthen  the  bowels,  and  to  preferve  them 
free  from  a  load  of  vifcid  fiime,  as  in  weak 
and  ricketty  children  ;  and  in  cafes,  where  it  is 
fufpecfted,  that  the  mefenteric  glands  are  fluf¬ 
fed  up  and  obftrucfled. 

Aloes,  when  joined  with  the  lime,  is  not 
near  fo  naufeous  as  when  diflolved  in  the  com¬ 
mon  way  ;  and  therefore,  independent  of  the 
lime,  whofe  virtues  as  an  anthelminthic  are 
confiderable,  bids  fair  to  be  of  great  ufe  ;  for 

children* 
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children,  who  generally  are  the  patients  in 
thefe  cafe's,  will  probably  be  induced  to  take 
the  medicine  better  when  thus  made  up,  than 
when  it  is  prepared  in  the  ufual  manner. 

Myrrh  and  fajfron  may  be  occafionally 
joined  with  aloes  ;  and  being  all  diffolved  by 
the  means  of  quick-lime,  will  make  an  effi¬ 
cacious  elixir  proprietatis ,  as  the  lime  will  cer¬ 
tainly  improve  the  virtues  of  the  other  ingre¬ 
dients,  in  moft  cafes  where  a  compofition  of 
this  fort  may  be  ordered  to  advantage. 

Gum  guaicum  may  be  diffolved with  great 
eafe,  in  the  manner  we  are  now  fpeaking 
of,  being  rubbed  up  with  an  equal  quantity 
of  quick-lime,  and  afterwards  mixed  with  the 
requifite  proportion  of  lime-water.  This  fo- 
lution,  as  it  mixes  fo  completely  with  any 
watery  vehicle,  can  be  much  eafier  taken, 
and  perhaps  may  be  found  a  more  powerful 
medicine,  in  cold  rheumatic  complaints,  than 
the  common  tincftures  :  Caflor  anfwers  ex¬ 
ceedingly  well,  given  in  this  manner,  and 
may  be  taken  in  large  dofes,  without  offend¬ 
ing  the  ftomach. 

Two  drachms  of  caflor,  rubbed  up  with  a 
drachm  of  quick-lime,  and  mixed  with  fix 
ounces  of  lime-water,  give  a  ftrong  and  ele¬ 
gant  tindlure,  which  may  be  flavoured  by  ad¬ 
ding  nutmeg-water,  or  any  other  of  the  like 
fort,  and  then  given  in  fuch  dofes  as  ffiall  be 
thought  convenient. 

It  will,  no  doubt,  be  reckoned  fuperfluous, 
that  lime-water  is  ordered  to  be  added  to  thefe 

feveral 
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feveral  fubftances,  when  they  are  alfo  to  be 
rubbed  along  with  quick-lime  ;  but  the  reafoii 
is  this  :  If  the  lime  were  fo  quick  and  frefh. 
as  to  raife  heat  when  common  water  is  poured 
on  it,  the  folution  might  then  be  made  with-; 
out  the  aid  of  lime-water  ;  but  as  it  will,  for 
the  mo  ft  part,  happen  that  the  lime  kept  in 
the  fhops  fhall  not  be  perfectly  frefh,  it  will 
be  beft  that  the  prefcriber  Ihould  direct  lime- 
water  to  be  ufed,  in  oi  der  to  be  fecure  of  the 
folution,  which  would  not  be  fo  completely 
made,  nor  fo  much  of  the  refinous  fubftance 
be  diflolved,  if  Jlaked  lime  and  common  water 
only  were  made  ufe  of. 

And  it  is  much  the  fame  thing  in  the  end* 
with  regard  to  the  proportion  of  lime  in  the 
folution  ;  for  although  lime-water* may  receive 
fome  additional  ftrength,  from  being  poured 
repeatedly  on  frefh  quick-lime,  yet  here  the 
quantity  acquired  muft  be  fo  very  inconfidera- 
ble  as  not  to  be  worthy  of  notice. 


As  the  fixed  air,  when  thrown  off  by  pu¬ 
trefaction,  or  during  the  firft  ftage  of  fermen¬ 
tation,  equally  produced  the  effect,  of  render¬ 
ing  mild  the  cauflic  alcali,  with  that  which  was 
fet  free  by  effervefcence  ;  it  might  have  been 
fairly  concluded,  that  it  would  alfo  precipitate 
the  lime  from  lime-water  ;  but  as  I  had  laid 
it  down  for  a  rule  to  depart  as  little  as  poffible 
from  adtual  experiment,  and  to  be  very  fpa- 

ring 
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ring  in  drawing  conclusions  from  any  thing 
but  evident  fabts,  I  determined  to  make  the 

trial. 


EXPERIMENT  8. 

Accordingly,  having  joined  two  phials 
together,  by  means  of  the  bended  glafs  tube, 
(as  in  the  1 6th  experiment  of  the  fee ond  ef- 
fay),  and  tilled  one  with  frefh  mutton,  and  a 
little  water  to  make  it  putrefy  the  fooner,  and 
the  other  with  lime-water,  I  laid  them  by  in 
order  to  let  the  putrefadlion  proceed. 

Before  twenty-four  hours  were  elapfed, 
the  precipitation  of  the  lime  was  evident,  and 
it  increafed  every  day,  for  fix  days  that  the 
phials  remained  in  this  Situation  ;  but  Shaking 
the  phials  one  day,  in  order  to  make  the  pu¬ 
trid  liquor  fubiide  (for  it  rofe  in  the  tube  in 
the  fame  way  that  it  did  in  the  experiment  be¬ 
fore-mentioned,  when  I  was  transferring  air 
from  putrid  flefh  into  the  caufiic  alcali)  the 
tube  happened  to  break,  and  an  end  was 
thereby  put  to  the  experiment ;  but  I  had  feen 
enough  to  prove  that  fixed  air ,  when  thrown 
off  by  putrefadlion,  would  produce  the  very 
fame  effedt  on  lime-water  with  that  which 
was  fet  free  by  effervefcence . 

And  here  we  have  an  additional  proof  of 
the  fixed  air’s  being  the  cementing  principle  in 
animal fub fiances  ;  Since  we Jee,  that  while  the 
flefh  is  refolved,  and  falls  in  pieces,  from  the 

C  c  lofs 
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lofs  of  this  principle,  the  lime  is  rendered  folid 
by  having  it  reftored. 

While  this  experiment,  and  the  following, 
were  going  on,  I  filled  two  phials  with  filtered 
lime-water  (that  ufed  in  the  experiments  was 
always  filtered)  and  left  one  of  them  without 
a  cork,  while  the  other  was  clofely  flopped, 
and  laid  them  by  as  ftandards  ;  to  fee  if  any  of 
the  lime  would  precipitate  when  left  to  itfelf : 
But  neither  the  one,  nor  the  other,  in  a  fort¬ 
night’s  time,  depofited  the  fmalleft  particle  of 
lime, 

EXPERIMENT  9. 

In  order  to  try  the  efife&s  of  the  gas,  or  va¬ 
pour,  difcharged  during  the  firft  ftage  of  fer¬ 
mentation,  I  made  up  fix  ounces  of  a  fermen¬ 
tative  mixture,  of  flefh  meat,  bread,  cabbage, 
and  turneps,  with  the  requifite  quantity  of 
water,  and  put  it  into  one  phial  ;  which  be¬ 
ing  joined,  by  means  of  the  tube,  to  another 
filled  with  lime-water,  the  two  were  placed 
in  a  temperate  degree  of  heat,  that  the  mix¬ 
ture  might  ferment  the  fooner. 

The  fermentation  began  in  the  ufual  time, 
and  went  on  with  the  common  appearances  : 
And  as  it  did  proceed,  the  lime  became  every 
day  more  and  more  vifible  ;  and  forming, 
firft,  light  flakes  of  a  feathered  refemblance, 
near  the  furface,  thefe  gradually  fell  to  the 
bottom,  until,  at  the  end  of  five  days  (the  pe¬ 
riod  that  the  phials  remained  in  conjunction) 
when  I  poured  out  the  water,  and  allowed 

the 
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the  precipitate  all  to  fubfide,  I  collected  three 
grains  of  calcareous  earth  from  fix  ounces  of 
lime-water,  which  was  the  quantity  contained 
in  the  phial. 

This  aCtion  of  the  vapour  (which  has  on 
former  occalions  been  termed  antifeptic)  in  re¬ 
uniting  the  difiolved  and  fcattered  particles  of 
lime,  may  ferve  to  give  fome  idea  of  the  man¬ 
ner  of  its  operation  on  difiolved  blood,  when 
the  texture  of  that  fluid  is  deltroyed  and  bro¬ 
ken,  by  a  putrefactive  acrimony. 

This  experiment  likewile  thews,  that  lime- 
water,  mutt  lofe  part  of  its  virtue,  from  the 
fixed  air  of  the  alimentary  fubflances  faturanng 
and  rendering  inert,  the  difiolved  and  aCtive 
particles  of  the  quick-lime  ;  and,  therefore, 
when  given  as  a  lithonthriptic ,  ought  not  to 
be  drunk,  but  when  the  ftomach  is  empty. 

The  activity  of  limewvater  muft  alfo  be 
impaired  by  infufing  vegetable  fubflances  there¬ 
in,  which  contain  much  fixed  air  ;  fuch  as  the 
guaicurn ,  or  fafafras  ;  for  thefe  woods  aboun¬ 
ding  in  refin,  give  out  their  cementing  princi¬ 
ple,  which,  uniting  with  the  difiolved  quick¬ 
lime,  reftores  it  to  its  original  flate  of  an  in¬ 
active  calcareous  earth  :  Therefore,  when  it 
is  intended  that  thefe  woods,  or  any  other 
fubftance  of  the  like  nature,  fhould  give  out 
their  virtue  to  lime-water,  and  that  the  water 
fhould,  at  the  fame  time,  contain  its  due  pro¬ 
portion  of  difiolved  lime,  fome  quiek-lime 
ought  to  be  added,  during  the  time  of  mace¬ 
ration. 


Cc  z 
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We  have  feen,  then,  in  three  different  In- 
ftances,  that  the  lime  is  precipitated  from  lime- 
water  by  reftoring  to  it  the  fixed  aii  :  May 
not  lime-water,  therefore,  upon  this  principle,  -  < 
be  ufed  as  a  tefl  to  try  whether  or  not  bodies 
contain  fixed  air  ?  If  any  body,  upon  mixture 
with  lime-water,  occafions  a  precipitation,  and 
if  the  precipitate  fo  caufed  effervefceth  with 
acids,  may  we  not  conclude  that  the  body  io 
added  contains  fixed  air ;  and  that,  in  a  greater 
or  fmaller  proportion,  as  the  precipitation  of 
the  lime  from  the  water  is  more  or  lefs  imme¬ 
diate  ? 

EXPERIMENT  10. 

Spiritus  cornu  cervi  per  fe,  fait  of  hartf - 
horn ,  and  fait  of  tartar ,  being  feverally  mixed 
with  lime-water,  immediately  threw  down  a 
precipitate,  which,  upon  examination,  was 
found  to  be  true  calcareous  earth. 

EXPERIMENT  11. 

Spirit  of Jal  ammoniac ,  made  with  quick- 
limey  and  the  cauftic  ale  aline  ley ,  made  of  pot- 
afh  and  quick-lime,  when  mixed  with  the 
lime-water,  did,  neither  of  them,  in  the  leaft 
deftroy  its  tranfparency,  nor  did  any  precipi¬ 
tation  ever  enfue, 

EXPERIMENT  12. 

But  air  being  transferred  into  the  fame 
cauftic  alcalies,  and  lime-water  then  mixed 

with 
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with  them,  the  fame  appearances  followed 
which  happened  on  mixing  the  mild  alca- 
lies  in  the  1  oth  experiment. 

EXPERIMENT  13. 

Brown  fugar,  when  mixed  with  lime-wa¬ 
ter,  prefently  threw  down  a  precipitate,  which 
effervefced  violently  on  the  addition  of  fpirit 
of  vitriol ;  but  refined  fugar  (which  is  deprived 
of  great  fhare  of  its  fixed  air,  by  the  qui(  k- 
lime  that  is  ufed  in  refining  it)  when  diffolved 
in  lime-water,  did  not  at  all  deftroy  its  tranfpa- 
rency,  and,  after  ftanding  twenty-four  hours, 
threw  down  lcarce  any  precipitate. 

EXPERIMENT  14. 

Recent  juices  of  fruits,  when  mixed  with 
lime-water,  deftroyed  its  brightnefs  immedi¬ 
ately,  and  foon  after  threw  down  a  precipitate, 
which  effervefced  violently  on  the  addition  of 
fpirit  of  vitriol.  But  fermented  liquors  occa- 
fioned  no  immediate  change,  nor  did  any  pre¬ 
cipitation  enfue  until  after  feveral  hours  ftand¬ 
ing,  and  this  different  in  different  liquors : # 
Then,  alfo,  the  quantity  of  precipitate  was  but 
fmall,  the  whole  of  the  lime  not  being  fatu- 
rated,  as  the  tafte -plainly  teftified  was  done 
by  the  recent,  unfermented  juices. 

E  X  P  E- 

*  Cyder  and  bottled  beer  threw  down  the  precipitate 
much  fooner  than  claret  or  port-wine. 
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EXPERIMENT  15. 

Ardent  fpirits  *f*  produced  ftill  lefs  altera¬ 
tion  on  lime-water,  than  the  fermented  liquors ; 
but  they  abforbed  the  air  from  an  effervefceni 
mixture  very  readily,  and,  when  thus  charged, 
threw  down  the  lime  from* the  lime-water  in- 
ftantly  on  being  mixed  therewith. 

Th  ese  experiments  all  concurring  to  efta- 
blifh  lime-water  as  a  te./l  of  the  prefence,  or 
abfence,  of  fixed  air,  I  refolved  to  examine 
fome  of  the  animal  fluids,  in  this  manner. 

In  Drc  Whytf  s  very  ingenious  effay  on  the 
virtues  of  lime-water,  we  find  a  number  of  ex¬ 
periments,  made  with  a  view  of  determining 
what  things  impair  or  deftroy  its  diflolvent 
power,  with  regard  to  the  calculus ;  one  of 
which  plainly  fhews,  that  the  urine  contains 
fixed  air  ;  for  when  this  celebrated  profeffor 
mixed  an  ounce  and  a  half  of  lime-water, 
and  an  ounce  of  frefh-made  urine,  it  imme- 
e£  diately  loft  its  yellow  colour,  and  became 
€C  whitifh  and  turbid,  and,  in  a  little  time,  a 
cc  light,  white  fediment  fell  to  the  bottom, 
and  left  the  liquor  above  perfectly  pellucid, 
f c  of  a  fine  light  lemon  colour,  without  any 
€C  fcum  or  cruft  on  the  fides  of  the  glafsA  ^ 

t  It  was  redified  fpirit  that  was  tried. 

*  See  the  Effay,  fed.  2.  No.  8. 
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EXPERIMENT  16. 

I  repeated  this  experiment  with  precifely 
the  fame  appearances  ;  and  found,  that  on 
pouring  off  the  clear,  and  dropping  in  fpirit  of 
vitriol,  a  violent  effervefcence  enfued  ;  plainly 
fhewing,  that  the  particles  of  the  quick-lime, 
now  faturated  with  the  fixed  air,  which  they 
bad  abforbed  from  the  urine,  were  returned  to 
their  original  ftate  of  a  calcareous  earth. 

We  have  already  hinted,  that  there  is  fome 
danger  of  lime-water’s  being  deprived  of  part 
of  its  virtue,  from  the  vapour  arifing  from  the 
alimentary  fubftances,  during  their  fermenta¬ 
tion  in  the  firft  pafiages ;  and  here  we  have 
another  circumftance  which  is  difcou  raging, 
with  regard  to  the  diffblution  of  the  calculus. 

By  the  experiments  hitherto  made,  the  calcu¬ 
lus  appears  capable  of  diffblution  in  two  ways  | 
'f-  either  by  means  of  a  ftrong  acid,  fuch  as 
fpirit  of  nitre,  which  a6ls  immediately  on  the 
earthy  part  of  the  ftone  ;  or  by  lime-water,  or 
cauffic  alcali,  abforbing  the  fixed  air;  whence, 
the  earthy  parts,  deprived  of  what  bound  them 
together,  muff:  prefently  fall  to  pieces.  * 

With 

f  In  the  Mem .  de  /’  Acad,  R.  for  the  year  1720,  there  is 
a  paper,  and  a  number  of  experiments,  concerning  the  dif- 
folution  of  the  calculus.  Common  hard  well  water  diffolves 
fome  kinds  of  calculi, 

*  Of  all  the  various  fubftances  examined  by  Dr.  Hales , 
with  a  view  of  determining  their  refpedtive  quantities  of 
air,  the  human  calculus  was  found  to  contain  the  largeft 
proportion ;  above  one  half  of  this  mafs  confiding  of  fixed, 
air . 
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With  regard  to  internal  exhibition,  the  acid 
is  entirely  out  of  the  queftion,  and  the  only 
hope  of  a  fafe  difTolvent  muft  reft  on  the  cau~ 
Jlic  alcali ,  or  on  the  lime-water  > 

This  alcali,  when  combined  with  oil,  and 
made  into  foap,  is  not  only  fo  greatly  obtunded 
thereby  as  to  lofe  much  of  its  power,  but  the 
foap  itfeif  is  fo  naufeous,  that  few  patients  can 
bring  themfelves  to  take  it  in  a  quantity  fuf- 
ficient  to  prove  of  much  effedl  ;  it  would 
therefore  be  a  happy  difcovery  if  any  vehi¬ 
cle  could  be  found  out,  that  would  properly 
fheath  the  acrimony  of  the  cauftic  alcali,  fo  as 
to  allow  it  to  be  taken  in  large  and  continued 
dofes  :  Poftibly  veal  broth,  *  or  a  decoction  of 
marfh-mallow  roots,  might  be  found  to  anfwer 
this  purpofe  ;  and  lime-water  might  be  taken 
at  the  fame  time,  which  would  not  at  all  in- 
terfere  with  the  operation  of  the  alcali,  but  ra¬ 
ther  add  to  its  activity. 

For  lime-water,  when  taken  alone,  muft 
often  fail  in  producing  any  corifiderable  effedls 

as 


*  There  is  a  paper  in  the  Gentleman’s  Magazine  for 
October  1763,  which  proves  very  plainly,  that  a  noftrum, 
exhibited  by  one  Dr.  Chit  tick,  and  which  is  found,  after  a 
perfeverance  of  fome  months,  adtually  to  diifolve  the  hone, 
is  nothing  more  than  the  cauftic  alcali,  given  in  veal-broth. 
The  patients  prepare  the  broth  themfelves,  and  fend  it  to 
the  dodtor  every  day,  who  returns  it  with  the  medicine 
mixed  therein. 

[See  Mr.  Blackrie' s  Difquifition  on  medicines  that  diffolve 
the  Jione.  This  gentleman,  who  it  feems  was  author  of 
the  paper  above-mentioned,  has  now  traced  Dr.  Chit  tick's 
noftrum  to  its  fource,  and  plainly  Ihews  it  to  be  what  was 
originally  fufpedted.] 
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as  a  lithontviptic ,  becaufe  it  will  lofe  much  of 
its  power,  not  only  from  the  vapour  it  meets 
with  in  the  firft  paffages,  but  like  wife  from  the 
fixed  air  of  the  urine  itfelf,  which  will  fatu- 
rate  great  fhare  of  the  quick-lime,  even  when 
it  hath  reached  the  bladder. 

EXPERIMENT  17. 

The  perfpirable  matter  alfo  contains  fixed 
air  :  Three  ounces  of  filtered  lime-water  be- 

-  ;  i  •  5 

ing  put  into  a  phial,  and  a  funnel  fixed  clofe 
into  the  neck  of  it,  I  blew*  in  my  breath 
through  the  funnel,  and  by  the  time  I  had 
continued  fo  doing  for  ten  or  twelve  minutes, 
I  found  the  water  growing  turbid,  and  the  lime 
becoming  vifible. 

This  being  a  tirefome  kind  of  operation,  I 
defifled,  when  1  had  thoroughly  fatisfied  my« 
felf  that  the  perfpirable  matter,  if  thrown  in  in 
a  fufficient  quantity,  would  faturate  all  the  lime, 
fince  even  what  I  had  done,  was  found,  upon 
collecting  the  precipitate,  to  have  thrown  down 
more  than  a  grain. 

I  found  alfo  that  jweat  contains  fixed  air, 
and  ufed  the  following  method  of  collecting 
fome  drachms  of  this  fluid. 

EXPERIMENT  18. 

Having  often  obferved  hackney-chairmen 
fweat  fo  profufely  after  fetting  down  their  fare, 
that  they  fweep  it  oflf  from  their  bare  heads  in 

D  d  a  full 
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a  full  ftream  with  their  leathern  ftraps,  I  took 
an  opportunity  one  day  of  colle&ing  about  two 
drachms  of  fweat,  that  had  been  raifed  in  this 
manner,  and  having  mixed  it  with  fix  drachms 
of  lime-water,  found  that  the  mixture  imme¬ 
diately  became  turbid,  and,  in  a  fhort  time,  de- 
polited  a  light  fediment,  fuch  as  was  thrown 
down  from  the  urine,  and  which  effervefced 
as  violently  when  fpirit  of  vitriol  was  added. 

Th  us  we  fee,  that  the  air  is  thrown  off 
from  the  fluids  by  urine,  and  by  perfpiration. 

But  the  faliva  feems  as  if  it  contained  little 
or  no  fixed  air  ;  for  when  Dr.  IVhytt  infufed 
a  piece  of  human  calculus ,  weighing  three 
grains,  in  a  mixture  of  faliva  and  lime-water. 
In  the  proportion  of  one  of  the  former,  to  two 
and  a  half  of  the  latter,  in  two  days  warm 
digeftion,  the  bit  of  calculus  was  reduced  to 
one  grain  and  a  half.  * 

That  is  to  fay,  the  lime-water  having  loft 
fcarce  any  thing  of  its  power,  the  calculus 
diflolved  as  readily,  in  a  mixture  of  faliva  and 
lime-water,  as  it  would  have  done  in  lime- 
water  alone,  equally  dilute  ;  for  had  the  fa¬ 
liva  abounded  in  fixed  air,  which  would  have 
faturated  the  quick-lime  of  the  water,  its  dif- 
folvent  power  would  have  been  proporti- 
onably  weakened,  as  we  find  it  was  by  mix¬ 
ing  frefh  vegetable  juices,  or  honey,  with 
lime-water.  *f* 

#  4,  No,  21. 

t  See  Dr,  Whytfs  Effay,  fe£t  6&  7,  No.  34,  36,  37^ 

&•  38. 
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Two  drachms  of  fa/iva  being  mixed  with 
fix  drachms  of  lime-water,  the  mixture  did 
not  grow  turbid  ;  but  in  two  hours  I  found  a 
fediment,  which,  on  pouring  off  the  clear, 
and  dropping  in  fpirit  of  vitriol,  fhewed  little 
or  no  figns  of  ebullition.  Hence  I  concluded, 
that  this  fediment  was  fcarce  any  thing  more 
than  the  grofs  part  of  the  fa/iva,  which,  when 
left  to  itfelf,  in  a  little  time  depofites  a  confide- 
rable  portion  of  thick  and  vilcid  matter. 

EXPERIMENT  20. 

# 

I  therefore  refolved  to  repeat  the  expe¬ 
riment,  and  having  collected  near  an  ounce  of 
faliva ,  from  a  perlon  in  full  health,  and  fuf- 
fered  it  to  ftand  long  enough  for  the  thick  part 
to  fubfide,  I  then  mixed  two  drachms  of  the 
clear  with  fix  drachms  of  lime-water,  and  found 
it  produce  no  immediate  alteration. 

But  two  drachms  of  the  fame  clear  faliva 
being  put  into  a  fmall  phial,  and  air  transfer¬ 
red  into  it  from  an  effervefcent  mixture,  and 
then  mixed  with  fix  drachms  of  lime-water, 
inffantly  the  mixture  became  turbid,  and  a 
large  quantity  of  precipitate,  in  the  form  of 
flakes,  fell  to  the  bottom,  and  effervefced  vio¬ 
lently  when  fpirit  of  vitriol  was  poured  on  it. 

The  firft  mixture  of  lime-water  and  faliva9 
after  ftanding  twenty-four  hours,  was  covered 
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with  a  cruft,  and  found  to  have  depot: ted  but 
a  fmall  quantity  of  whitifti  vifcid  matter,  which 
effervefced  but  flightly  with  the  acid  fpirit. 

So  that  the  faliva  naturally  contains  very  lit- 
tie  fixed  air,  but,  neverthelefs,  is  a  powerful 
abforbent  thereof.  # 

From  another  experiment  of  Dr.  Whytf s, 
the  bile  appears  to  contain  as  little  fixed  air  as 
the  f  diva ;  for  when  he  immerfed  a  fragment 
of  calculus ,  weighing  three  grains,  in  an  ounce 
of  cyftic  bile,  and  three  ounces  of  oyfter-fheil 
lime-water,  and  kept  it  in  a  moderate  heat  for 
forty-two  hours,  he  found  that  near  a  grain 
and  a  half  of  the  fubftance  of  the  calculus  was 
diffolved  in  the  form  of  thin  whitifh  fcales. 

E  X  P  E  R  I  M  EN  T  21. 

As  I  could  not,  at  this  time,  procure  any 
frefh  human  bile,  and  excepting  it  were  frefh, 
and  taken  from  a  healthy  fubjeft,  the  experi¬ 
ment  would  not  have  been  fairly  made,  I  was 
obliged  to  try  that  of  a  dog  :  One  of  thefe 
animals  being  therefore  killed,  and  its  gall¬ 
bladder 

*  We  had  a  former  proof  of  the  affinity  between  faliva 
and  fixed  air,  in  the  nth  experiment  of  the  fecond  effay; 
wherein  it  was  found,  that  the  faliva,  when  intimately  mix- 
with  an  animal  fubftance,  has  fome  degree  of  antileptic 
power ;  which  agrees  with  the  general  theory  concerning 
this  power,  as  laid  down  in  the  third  eftay :  For  faliva, 
being  an  attra&er  of  fixed  air,  when  mixed  with  an  animal 
fubftance,  unites  ltfelf  with  the  fixed  air  of  that  fubftance, 
and  in  this  manner  reftrains,  for  fome  little  time,  the  flight 
of  the  cementing  principle, 
f  Se<5t  4.  No.  22. 
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bladder  taken  out,  about  a  drachm  and  a  half 
of  bile  was  found  in  the  cyft.  * 

One  half  of  this  quantity  being  mixed  with 
th  ree  drachms  of  lime-water,  the  mixture  re¬ 
mained  tranfparent,  and  equable,  for  an  hour  ; 
it  then  loft  its  pellucidity,  and  gradually  de- 
poiited  a  light  fediment,  of  a  dark  yellow,  or 
rather  orange  colour.  When  it  had  flood 
twenty -four  hours,  I  paffed  the  mixture 
through  a  filter,  in  order  to  feparate  the  fedi¬ 
ment  ;  which  being  done,  fpirit  of  vitriol 
was  poured  on,  and  found  to  raife  a  flight 
degree  of  effervefcence. 

The  other  half  of  the  bile  was  put  into  a 
fmall  phial,  and  air  transferred  into  it  from  an 
effervefcent  mixture,  as  had  been  done  in  re¬ 
gard  to  the  faliva,  and  then  it  was  mixed  with 
three  or  four  drachms  of  lime-water. 

There  was  very  little  difference  between 
the  appearances  of  this  mixture,  and  thofe  of 
the  former  one  :  It  remained  tranfparent  for 
about  the  fame  fpace  of  time,  and  then,  like 
the  other,  loft  its  brightnels  by  degrees,  and 
depofited  a  fediment,  which  only  differed  in 
regard  to  the  colour,  being  of  a  more  light 
yellow.  When  this  fediment  was  examined, 
after  ftanding  twenty-four  hours,  it  was  found 
to  effervefce  violently  with  the  acid,  whereas 
the  ebullition  of  the  other  fediment  was  but 
obfcure. 

From  thefe  experiments  (if  the  lime-water 
be  a  true  teft)  we  fee5  that  bile  contains  fome- 

what 
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\vhat  more  fixed  air  than  faliva ,  and  does  not 
abforb  this  element  fo  powerfully.  * 

Perhaps,  it  is  on  this  circumftance,  that 
the  power  of  thefe  fluids  with  regard  to  their 
diffolving  fat  or  oily  matters  depends ;  fince 
they  may  thus  be  enabled  to  abforb  the  fixed 
air  from  the  oils  expofed  to  their  a&ion,  and 
thereby  deftroying  the  bond  of  union  between 
the  oleofe  particles,  render  thefe  bodies  mif- 
cible  with  water. 

There  is  an  obvious  reafon,  why  the  fa¬ 
liva  fihould  be  the  more  powerful  abforbent 
of  the  two  ;  for  had  not  the  oily  part  of  our 
food,  from  its  admixture  with  the  faliva  in 
maftication,  been  render  mifcible  with  the 
watery  part,  the  alimentary  mixture  could  not 
have  fermented  properly  when  received  into 
the  ftomach ;  the  confequence  of  which  would 
been  ficknefs,  naufea,  and  heart-burning  •f*, 
from  the  fharpnefs  of  the  oil,  now  become 
rancid  by  the  mere  heat  of  the  place. 

But  when  all  the  difcordant  parts  of  the 
alimentary  mixture  are  blended  together,  by 
the  difolvent  power  of  the  faliva ,  and  fur¬ 
ther  united  by  the  fame  quality  in  the  fuccus 

gaflricus7 

*  As  the  bile ,  in  a  found  fate ,  contains  fo  little  fixed  air9 
we  immediately  fee  the  reafon  why  putrid  bile ,  and  the  fpi- 
rit  diftilled  from  it,  raife  little  or  no  ebullition  with  acids, 
notwithftanding  the  other  marks  of  the  alcali  in  that  fluid. 
See  the  Effai  pour  fervir  a  V  Hifioire  de  la  Putrefaction,  for 
a  number  of  experiments  tending  to  explain  the  true  nature 
of  the  bile. 

f  Not  the  heart-burning  attended  with  acid,  but  that  ac¬ 
companied  with  nidorofe,  erudtations. 
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gaftricus ,  bile,  and  pancreatic  juice  (fluids 
that  are  found  to  be  of  the  fame  nature  with 
the  faliva )  then  no  reparation  of  oil  enfues, 
but  the  fermenting  motion  goes  on,  kindly 
and  regularly,  until  new  combinations  take 
place,  and  that  every  particle  of  the  food  is 
broken  and  changed. 

But  in  fome  conftitutions  this  abforbent 
power  of  the  digeftive  fluids  is  fo  greatly 
weakened  (or,  in  other  words,  they  contain 
much  fixed  air,  when,  in  a  natural  and 
healthy  ftate,  they  ought  to  contain  very  lit¬ 
tle)  that  the  food  is  never  thoroughly  dif- 
folved,  nor  its  oily  part  ever  completely  mixed 
or  fubdued  ;  and  hence  the  immediate  caufe 
of  indigeftion,  rancidity  in  the  ftomach,  and 
extraordinary  flatulence. 

As  a  proof  of  this,  it  maybe  obferved,  that 
lime-water  is  an  excellent  remedy  for  the  com¬ 
plaints  juft  now  mentioned  ;  and  perhaps  the 
relief  which  is  obtained  in  thefe  cafes  from  the 
ufe  of  certain  medicinal  waters  may  arife,  in 
great  meafure,  from  their  containing  earthy 
matters  void  of  fixed  air,  and  which  have  an 
abforbent  power  like  what  is  obfervable  in 
lime-water. 

These  waters,  which  may  be  confidered  as 
a  kind  of  natural  lime-waters  containing  a'con- 
fiderable  portion  of  earthy  matter  void  of  fixed 
air  (like  the  particles  of  quick-lime  diftolved  in 
lime-water)  as  foon  as  they  come  into  contact 
with  bodies  containing  much  of  the  cement¬ 
ing  principle,  muft  neceflarily  depolit  their 

earthy 


Qu  ick-Lime.  207 


208  On  the  Dissolvent 

earth,  which  by  attra&ing  the  fixed  air  acquires 
folidity 3  and  will  form  a  fucceffion  of  crufts* 
or  layers  ;  and  it  is  in  this  manner,  that,  I  think, 
we  may  form  a  plaufihle  theory  for  petrifica¬ 
tion,^  and  for  the  crufts  that  are  found  in  the 
pipes  and  veflels  containing  certain  kinds  of 
waters* 

These 

*■  A  petrifaction  that  I  have  met  with,  fince  writing  the 
above,  feems  to  confirm  this  hy pot  hefts. 

It  is  a  petrified  roofs,  wherein  may  be  observed,  very 
diftinCHy,  the  feveral  gradations  from  absolute  ftone  to  the 
living  vegetable  ;  the  coun'e  or  the  fibres  being  every  where 
plain,  and  eafy  to  be  traced.  The  part  of  the  petrifaction 
that  lay  conftantly  under  water  is  abfolute  ftone,  and  is  of 
the  calcareous  kind,  effervefcing  ftrongly  with  acids ;  in  the 
middle  part,  which  was  not  fo  continually  expofed  to  the 
aCtion  of  the  water,  the  petrifaction  is  incomplete  ;  and  at. 
the  top,  which  was  always  above  water,  the  vegetable  is 
Hill  alive,  and  in  its  natural  ftate. 

The  well  from  whence  this  petrifaCtion  was  brought  be¬ 
ing  in  the  neighbourhood  of  Dublin ,  I  fent  for  Tome  bottles 
of  the  water,  in  order  to  examine  it. 

On  dropping  a  little  of  the  filtered  foluticn  of  pot~afh 
into  a  glafs  of  the  petrifying  water,  it  immediately  loft  its 
brightnefs,  turned  milky,  and,  in  a  few  hours,  depofited 
a  white  fediment,  which  effervefced  ftrongly  with  fpirit  of 
vitriol. 

The  very  fame  appearances  happened  when  Lixivium 
Dartari  was  dropt  into  the  petrifying  water. 

On  air  being  transferred  into  fome  ounces  of  the  petrify¬ 
ing  water,  it  loft  its  brightnefs,  and,  in  twelve  hours,  let 
fall  a  fmall  quantity  of  white  fediment. 

Hence  it  appeared,  that  the  petrifying  water  did  con¬ 
tain  an  earthy  matter  difiblved  therein,  Void  of  fixed  air , 
which  was  capable  of  refuming  the  fo  lid  form,  as  foon  as  * 
the  cementing  principle  was  reftored. 

Vegetable  bodies,  therefore,  by  remaining  long  expofed 
to  the  aCtion  of  iuch  kinds  of  waters,  will  have  their  fub- 

ftance 
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These  petrifying  waters  were  formerly 
condemned,  as  being  apt  to  create  the  ftone, 
but  later  experience  has  fhewn,  that  the  wa¬ 
ters  which  abound  moft  in  this  earthy  matter, 
and  which  form  the  greateft  abundance  of  the 
crufts  above-mentioned,  are  the  moft  effectual 
diflolvents  of  the  ftone,  as  is  every  day  ex- 
perienced  with  regard  to  the  Car/Jbadt  water 
in  Bohemia, 

The  abforbent  quality  of  the  faliva  more¬ 
over  fhews,  how  apt  it  muft  be  to  lay  hold 
of  infectious  miafmata ,  which  oftentimes  are  in 
reality  putrid  vapours,  or  fixed  air,  detached 
from  bodies  during  putrefaction  ;  and  con¬ 
firms  what  hath  been  frequently  recommended, 
namely,  to  fhake  off  infection,  *  and  prevent 

E  e  the 

fiance  gradually  diftblved  ;  becaufe  the  the  earthy  particles 
in  the  water  attract  the  fixed  air  from  the  vegetable  fub- 
ftance,  and  the  moment  they  are  faturated  they  acquire  fo- 
lidity,  become  infoluble,  and  remain  in  the  places  of  the 
vegetable  particles,  which  are  melted  away. 

This  change  of  a  vegetable  into  a  foffil  fubftance,  feems 
analogous  to  the  change  of  iron  into  copper,  which  is  brought 
about  in  no  very  long  fpace  of  time,  by  leaving  iron  plates 
in  a  water  that  is  ftrongly  impregnated  with  a  folution  of 
copper  in  the  vitriolic  acid  ;  the  fuperior  attraction  of  the 
acid  to  iron  caufing  it  to  feize  this  metal,  and  let  go  the 
particles  of  copper.  So,  in  the  cafe  of  petrification*  fixed 
air  having  a  fironger  affinity  with  calcareous  earth  than  it 
has  with  the  vegetable  fubftance,  lets  go  the  latter  and 
feizeth  on  the  former. 

*  By  the  precautions  taken  by  Dr.  Lind ,  and  by  imme¬ 
diate  vomiting,  “  only  five  perfons  died,  from  among  more 
“  than  an  hundred,  who  were  feverally,  and  fome  of  them 
“  conftantly  employ ed,,  during  eighteen  months,  in  various 
4C  offices  about  the  fick,  in  HaJJar  hofpital  5”  where  there 

conftantly 
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the  miafmata  from  getting  into  the  mafs  of 
fluids  by  immediate  vomiting  ;  and  we  may 
likewife  fee,  that  the  cautions  given  by  au¬ 
thors  concerning  the  fwallowing  of  the  fa/iva, 
while  in  the  places  abounding  with  infectious 
vapours  are  founded  in  reafon. 

It  will  not  appear  ftrange  that  fome  of  the 
animal  fluids  fhould  contain  fo  little  fixed  air, 
when  we  find  that  the  ferum  of  human  blood 
feems  almofi:  void  of  this  element. 

EXPERIMENT  22. 

Having  ordered  fome  ounces  of  human 
blood,  drawn  from  a  healthy  perfon,  to  be 
kept  until  the  ferum  and  crajfamentum  had 
fairly  parted,  I  mixed  two  drachms  of  the 
ferum  with  an  ounce  of  lime-water  :  No 
change  enfued  ;  the  mixture  continued  tran- 
fparent,  and,  after  forty-eight  hours  Hand¬ 
ing,  no  precipitate  could  be  perceived,  while 
the  liquor  remained  in  the  glals  ;  but  upon 
pouring  it  out,  a  very  fmall  quantity  of 
white  earthy  matter  was  found  at  the  bottom, 
which,  however,  would  not  effervefee  with 
vinegar, 

EXPERIMENT  23. 

About  two  drachms  of  the  crajjamentum  of 
the  fame  blood  being  put  into  a  cup  with  an 
ounce  of  lime-water,  and  left  for  five  days, 

did 

conilantly  was  a  great  number  of  people  ill  of  fevers  that 
were  highly  infeaious.  See  his  Difcourfe  on  Fevers  and  In - 
feflion9  paper  acf  p  74, 
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did  neither  totally  diffolve,  nor  turn  putrid  ;  a 
piece  of  it  being  then  taken  out,  and  fpirit  of 
Vitriol  poured  on,  an  eflfervefcence  enfued  ; 
the  lime  which  had  penetrated,  and  joined  itfelf 
to  the  fixed  air  of  the  crajjamentum ,  now 
burfting  forth  from  every  part  of  it,  the  mo¬ 
ment  the  acid  was  applied. 

So  that  the  fixed  air  appears  to  be  connect¬ 
ed  chiefly  with  the  red  globules,  and  with 
that  part  of  the  blood  called  by  Senas  the 
lympha  coagulabilis  ;  fince  thefe  two  are  found 
to  compofe  the  crajfamentum * 

EXPERIMENT  24. 

Two  ounces  of  lime-water  being  put  into  a 
tall  drinking-glafs,  about  half  an  ounce  of 
blood  was  allowed  to  flow  from  the  vein  of  a 
perfon  in  health,  into  the  glafs  with  the  wa¬ 
ter  :  when  it  had  flood  fix  hours,  the  mix-* 
ture  was  all  poured  out,  to  about  a  drachm., 
which  was  fuffered  to  remain  in  the  bottom 
of  the  glafs  $  on  this  fediment  feme  fpirit  of 
vitriol  was  dropped,  and  raifed  a  fmart  ebul¬ 
lition  ;  the  calcareous  matter  turning  white, 
as  it  boiled  up  on  the  addition  of  the  acid ;  fo 
that  the  fixed  air,  is  eafily  detached  from  frefh 
blood. 

EXPERIMENT  25. 

New  bread:  milk,  when  mixed  with  lime-* 
water,  in  the  proportion  of  one  to  three,  in 
great  meafure  deftroyed  the  acrid  tafle  of  the 
lime,  yet  did  not  caule  any  feparation  that 

E  e  %  was 
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was  immediately  perceivable  ;  but  after  ftand- 
ing  twelve  hours,  the  precipitation  was  vifi~ 
ble,  and,  on  pouring  out  the  mixture,  the 
fides  of  the  glafs  were  found  incrufted  with 
a  calcareous  matter,  which,  as  well  as  what  , 
fell  to  the  bottom,  effervefced  violently  on 
the  addition  of  fpirit  of  vitriol. 

So  that  milk  contains  a  large  proportion  of 
fixed  air,  and  confequently  ought  not  to  be 
mixed  with  lime-water,  fince  it  muft  necef- 
farily  take  off  from  its  adlivity. 

Dr.  AIJion  obferved  very  well,  that  there 
is  fcarce  any  thing  that  is  ufually  mixed  and 
given  along  with  lime  water,  that  does  not, 
more  or  lefs,  deftroy  its  efficacy  ;  for  which 
reafon  he  recommended  it  always  to  be  taken 
alone.  # 

Lime-water,  when  mixed  with  milk  of 
any  kind,  prevents  it  from  turning  four  ;  the 
reafon  of  which  is  obvious,  becaufe,  by  ab~ 
forbing  and  retaining  the  fixed  air,  the  inteftine 
motion  is  prevented,  whence  there  can  be  no 
change  of  combination. 

I  have  now  fin i ffied  what  was  originally 
propofed ;  and,  I  hope,  have  fatisfadlorily 
fhewn,  that  fixed  air  is  the  cementing  principle 
on  whofe  prefence  perfeB  cohefion  depends, 
at  leaft  in  animal  and  vegetable  bodies ;  'f  and 

though 

*  Differtation  on  quick-lime,  p.  41,  fe£L  it. 

f  I  have  faid  perfect  cohefion,  for,  as  Dr.  Hales  obferves, 
ec  Doubtlefs  all  the  particles  of  matter  whatever  do  in  ac« 
66  tual  contact  cohere  ;  yet  fince  it  is  found  by  experiment, 
5C  that  the  moll  folid  parts  of  animals  and  vegetables  yield 

66  a  vaftlj* 


Power  of  Quick-Lime.  213 

though  the  experiments  which  I  have  made 
are  very  far  from  exhaufting  the  fubjedt,  yet 
they  certainly  are  fufficient  to  raife  curiofity, 
and  to  prompt  men  of  leifure  to  a  further  in¬ 
vert  i  gat  ion  of  this  important  element  ;  which 
ought  not,  by  any  means,  to  be  confounded 
with  the  atmofpheric  air :  for,  excepting  its 
being  for  a  time  capable  of  elafticity,  th q  fixed 
air  does  not  appear  to  agree,  in  any  other  pro¬ 
perty,  with  the  common  air  which  we  breathe. 

We  know  for  certain,  that  the  atmofpheric 
air  could  not  immediately  pervade  the  lime- 
water,  or  other  fluids,  in  the  manner  that  the 
'  fixed  air  plainly  appeared  to  do  :  *  This  laft^ 
though  perfectly  elaftic  when  firft  fet  free,  yet* 
in  a  very  little  time,  lofeth  its  fpring,  mixeth 
with  the  liquid,  penetrates  every  where,  and 
joins  with  the  difunited  and  fcattered  particles 
of  the  fubftances  diflblved.  ■f* 

But 

“  a  vaftly  greater  quantity  of  air,  and  Iefs  water,  than  the 
i(  more  lax  and  fluid  parts,  it  feems  therefore  hence  rea- 
tc  fonable  to  conclude,  that  their  folidity  is  principally 
(C  owing,  not  to  the  watery,  but  to  the  air  and  fulphure- 
<c  ous  particles.”  Vol.  ii.  p.  280. 

*  That  common  atmofpheric  air  cannot  immediately  per¬ 
vade  water,  is  fully  proved  by  a  number  of  experiments, 
formerly  made  by  M.  de  Reaumur.  See  the  Mem.  de  1* 
Acad,  des  Sciences,  for  the  year  1714,  the  5th  article  of 
the  memoirs. 

f  The  air  which  flies  off  from  bodies,  whether  folid  or 
fluid,  in  the  exhaufted  receiver  of  an  air-pump, ,  is  not  the 
fixed  a;r  ;  for  this  never  departs  but  when  the  body  to 
which  it  belongs  either  buffers  a  decompofition,  or  is  diffolv- 
ing  into  minute  parts. 

Thus,  if  the  mild  volatile  alcali,  and  the  caufiic  volatile 
alcali  (viz,  Sp.  cornu  cervi  per  fe,  and  Sp.  Sal.  Ammon. 

cum 
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But  a  ftill  more  ftriking  diftin6lion  between 
th e  fixed  and  the  common  atmofpheric  air ,  may 
be  remarked  in  the  very  different  and  oppofite 
effects  which  the  two  produce  in  the  bodies  of 
living  animals. 

The  fixed  air ,  when  fet  free,  and  in  a  ftate 
of  perfedt  elafticity,  whether  it  be  during  the 
firft  ftage  of  fermentation,  by  fire,  *  by  offer- 
vefcence,  or  by  putrefaction,  'f  if  it  be  recei¬ 
ved 

cum  calce  viva)  be  both  inclofed  in  the  fame  exhaufted  re¬ 
ceiver,  the  one  will  throw  off  as  many  air-bubbles  as  the 
other ;  though  we  certainly  know  that  the  firft  contains  a 
large  proportion  of  fixed  air,  while  the  fecond  is  entirely 
void  of  this  principle. 

*  Dr.  Hales  fuffocated  a  fparrow,  by  putting  it  into  air 
that  had  been  obtained  by  diftillation  from  heart  of  oak, 
Vol.  i.  p.  1 7 6. 

f  Accounts  of  people  fuffocated  by  putrid  vapour  on  going 
down  into  wells  or  vaults  that  have  been  long  ftopt  up,  are 
extremely  common ;  but  there  is  one  inftance  of  the  delete¬ 
rious  effeQ;  of  this  kind  of  vapour  related  in  the  hid.  of  the 
academy  of  fciences,  for  the  year  1745?  whic.h  is  very  re¬ 
markable.  A  failor,  on  board  a  (hip  at  Rochfort,  having 
Inadvertently  taken  out  the  bung  from  a  calk  full  of  putrid 
fea  water,  was  inftantly  ftruck  dead,  and  fix  others  who 
were  in  the  hold,  at  fome  little  diftance,  alfo  fell  down,  loft 
their  fenfes,  and  became  convulfed.  The  furgeon  of  the 
fhip,  being  told  of  the  accident,  haftened  to  their  relief ; 
but  no  fooner  entered  the  hold,  then  he  likewife  fainted. 
However,  he  and  the  fix  feamen  were,  by  fome  means  or 
other,  dragged  up  from  the  hold  into  the  open  air,  where 
they  foon  recovered. 

,M.  Dupuy,  phyfician  to  the  marine  at  Rochfort ,  who  re¬ 
lates  the  ftory,  was  defirous  of  examining  the  body  of  the 
dead  man  ;  but  it  prefently  grew  black,  puffed  up,  bled 
at  the  nofe,  mouth  and  ears,  and  became  fo  exceedingly 
putrid  and  offenfive*  that  it  was  impoflible  to  proceed  to  the 
diffe&ion. 


Thus 
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ved  into  the  lungs  of  any  living  animal3  cau- 
feth  inftant  heath. 

But 

Thus  it  appears  that  thefe  vapours  do  not  kill  by  mere 
fuffocation,  but  that  they  adt  at  once  on  the  blood,  and 
dellroy  its  texture  in  a  mod;  furprifing  and  unaccountable 
manner. 

A  very  little  precaution  would  always  fecure  people  from 
every  accident  of  this  fatal  nature,  fince  it  requires  nothing 
more  than  to  fix  anopen  lanthornwith  a  lighted  candle  in  it 
to  a  pole,  or  cord,  and  let  it  down,  or  thruft  it  into  the  plcae 
which  there  is  reafon  tofufpedt  maybe  full  of  noxious  vapour 
(fuch  are  old  wells,  or  vaults  that  have  been  long  clofed 
up  ;  wells  of  fhips  full  of  (linking  bilge  water  ;  cellars  or 
vaults  full  of  liquors,  in  a  (late  of  fermentation.)  If  the 
candle  continues  to  burn,  people  may  enter  with  fafety  ; 
but  if  it  goes  out  immediately  on  being  expofed  to  the 
noxious  vapour,  then  no  perfon  mull  on  any  account  go  in, 
until  the  vapour  be  difperfed,  either  from  the  place’s  being 
left  open  for  a  proper  length  of  time,  or  by  repeatedly 
throwing  in  lighted  fquibs  or  crackers,  which,  by  their  ex- 
plofion,  will  prefently  purify  the  air. 

The  following  experiments,  made  by  my  ingenious  friend, 
Mr.  James  Kenley ,  of  Belfajly  will  very  properly  come  in 
here. 


Belfajiy  Sept.  22 d,  t  j6$. 

“  Some  days  ago  I  got  four  puppies,  and  immediately 
fC  fet  about  the  experiments  you  recommended,  which  I 
u  made  as  carefully  as  I  could. 

“  I  thruft  an  awl  into  the  medulla  oblongata  of  one  of 
<e  the  puppies,  and  kept  it  as  a  ftandard.  I  killed  a  fecond 
“  by  fuffocating  it  with  fixed  air,  a  third  with  the  fumes 
“  of  burning  brimftone,  and  a  fourth  with  the  fumes  of 
“  burning  charcoal.  I  opened  the  thorax  of  each,  and 
obferved  that  the  lungs  in  the  animal  killed  by  the  fixed 
u  air  appeared  more  collapsed  than  thofe  of  the  animal  kil- 
4e  by  the  awl.  The  lungs  in  both  appeared  exadtly  the 
“  fame  colour.  The  lungs  of  the  animal  killed  with  the 
“  fumes  of  fulphur  were  intirely  coliapfed,  and  of  a  very 
**  white  colour.  The  lungs  of  the  puppy  killed  with  the 

a  fume3 
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But  the  fame  elaflic  matter,  when  received 
Into  the  ftomach,  whether  thrown  off  from 
effervefcent  mixtures,  given  in  the  way  of  me¬ 
dicine,  or  extricated  from  the  food  in  the  na¬ 
tural  procefs  of  alimentary  fermentation,  is  fo 
far  from  producing  any  ill  effeft,  that,  in  the 
firft  inftance,  it  often  operates  like  a  charm  in 
refraining  vomitings,  and,  in  the  fecond,  is 

abfolutely 

fumes  of  charcoal  appeared  of  a  white  colour,  and  quite 
(C  collapfed  ;  the  colour  of  the  lungs  in  the  laid  animal  was 
<c  not  fo  white  as  the  former.  1  could  not  procure  a  fifth 
66  puppy,  or  would  have  fuffocated  in  it  its  own  vapour,  and 
t(  obferved  whether  the  lungs  differed  in  appearance  from 
any  of  the  others  or  net. 

“  Having  obferved  that  Dr.  Hales  could  breathe  air 
ct  which  palled  through  cloths  dipt  in  vinegar  (ftatical  ef- 
€C  fays,  p,  263)  much  longer  than  the  fame  quantity  of  air, 
without  fuch  cloths,  I  imagined  that  the  air  in  a  fixed 
ec  ftate  might  in  fome  way  or  other  be  deprived  of  its  acid, 
£C  and  then  lofe  its  vivifying  power,  or  fpirit,  as  it  is  called. 
ee  In  order  to  know  whether  animals  could  breathe  fixed  air 
longer  with  acids  fufpended  in  it,  I  made  the  following 
experiments. 

6(  I  inclofed  a  fparrow  in  a  bladder,  the  mouth  of  which 
€€  was  well  tied  to  one  of  the  legs  of  your  air  machine.  I 
sc  transferred  the  air  of  fome  pearl-allies  into  the  bladder  ; 
ce  the  bladder  was  immediately  diftended,  and  ten  minutes 
€C  after  the  fparrow  died. — I  inclofed  a  fecond  fparrow  in  a 
££  bladder,  and  tied  it  as  before ;  but  in  this  I  fufpended  a 
*s  piece  of  fpunge  dipt  in  vinegar.  I  charged  the  bladder 
&e  with  fixed  air,  and  obferved  that  the  fparrow  lived  near 
half  an  hour. — I  inclofed  a  third  fparrow,  and  a  piece  of 
fpunge  dipt  in  equal  parts  of  volatile  vitriolic  acid  and 
water  as  before  ;  the  bladder  was  then  charged  with 
cc  air ;  the  fparrow  lived  for  43  minutes.-— I  inclofed  a 
fourth  fparrow,  and  dipt  the  Ipunge  into  equal  parts  of 
fe  Glauber’s  fpirit  of  nitre  and  water  ;  the  fparrow'  lived 
for  half  an  hour.5* 
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abfolutely  neceffary  for  the  fupport  of  life  and 
health. 

With  regard  to  the  atmofpheric  air ,  it  is  uni- 
verfally  known  that  no  animal  can  live  long 
without  frefh  fupplies  of  it,  and  thofe  who  have 
lungs  cannot  exift  many  minutes  without  tak¬ 
ing  in  large  quantities  of  this  element.  But  if 
a  vpry  fmall  portion  of  the  fame  be  forced  in¬ 
to  the  veffels  and  mixed  with  the  fluids  of  any 
living  animal,  death  prefently  enfues. 

So  that  thefe  two  elements  feem  to  be  diffe¬ 
rent  in  their  natures,  and  to  have  quite  diftindt 
provinces  with  regard  to  animal  life  :  We  have 
not,  as  yet  indeed,  a  fufficient  number  of  facts 
to  determine  poftively  whether  they  be  origi¬ 
nally  diftindl  elements  in  nature ;  or  whether 
the  fixed  air  is  nothing  more  than  a  portion  of 
the  univerfal  aerial  fluids  which  is  altered,  and 
modified,  from  its  having  been  united  with  fame 
other  principle. 

This  feems  to  have  been  the  opinion  of  Dr. 
Males ,  who  looked  on  fixed  air  as  a  portion  of 
the  common  atmofpheric  elaftic  air,  deprived 
of  its  fpring,  and  reduced  to  a  ftate  of  fixity 
and  attraction,  by  the  power  of  the  fulphur 
principle  in  bodies. 

Boerhaave  was  in  fome  doubt  what  to 
think  concerning  the  fixed  air.  “  Dubitatum 
CG  quandoque,  an  omne  illud  quod  ita  gigne- 
cc  retur  foret  quidem  ejufdem  ita  naturae  ut  eo- 
<c  dem  nomine  aeris  elaftici  appellari  debet  ? 
cc  an  vero,  corpora  certa  lege  refolutain  partes 
cf  minimas,  omiffa  natura  fua  prima,  forte  ve- 

F  f  ra 
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*■  ra  tranfmutatione  permutarentur  in  aerem 
€c  hunc  elafticum,  qui  dein  rurfum  concretus 
cc  aliis  iterurn  firma  redderet  nova  corpora  ? 

an  adeoque  praeter  aerem  communem  elaf- 
€c  ticum,  aliud  illi  ftmile,  non  idem,  in  rerum 
cc  natura  obtineret  Element.  Cbem.  tom. 
I  p.  532. 

But  let  the  original  nature  be  what  it  will, 
it  appears,  from  a  circumftance  peculiar  to 
lime-water,  that  there  is  great  ftore  of  the  ce¬ 
menting  principle  always  floating  in  the  atmof- 
phere,  which  is  ready  to  be  abforbed  by  fuch 
bodies  as  have  an  affinity  therewith  ;  for  we 
fee  that  the  particles  of  the  diffolved  quick¬ 
lime,  which  are  neareft  the  furface  of  the  wa¬ 
ter,  attract  the  fixed  air  from  the  atmofphere, 
and  form  crufts,  which  are  nothing  more  than 
a  pure  calcareous  earth,  fuch  as  the  quick¬ 
lime  was  before  calcination,  and  which,  by 
the  a6hon  of  fire,  may  be  reduced  to  quick¬ 
lime  again. 


SUPPLE- 
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IT  having  been  laid  down  by  Dr.  Hales 
that  air  is  the  bond  of  union  in  falts,  and 
the  fame  thing  having  been  aflerted  by  the 
baron  de  Haller  (  fee  the  paflage  tranfcribed 
from  him  in  the  note  at  the  beginning  of  the 
fecond  efiay )  I  took  it  for  granted  that  it  re¬ 
ally  was  fo,  and  in  the  former  edition,  when 
accounting  for  the  difference  between  the  fpi- 
rit  of fal  ammoniac  made  with  quick-lime,  and 
that  which  is  made  with  chalk,  I  alledged  that 
the  quick-lime  detained  the  fixed  air  of  the 
crude  fab  as  well  as  the  acid,  whence  the  vo¬ 
latile  fpirit  obtained  by  the  diftillation  could 
neither  effervefce,  nor  the  volatile  fait  put  on 
the  concrete  form  :  But  I  now  find  that  this 
theory  will  not  anfwer,  lince  it  appears  from 
experiment,  that  crude  fal  ammoniac  contains 
no  fixed  air ;  for  having  thrown  a  drachm  of 
this  fait  (previoufly  rubbed  into  a  powder  in 
order  to  make  it  diffolve  quickly)  into  an  ounce 
and  a  half  of  clear  lime-water,  the  folution  did 
not  at  all  abate  of  its  tranfparency,  and  not  the 
leaf!:  fign  of  precipitation  ever  enfued. 

I  also  find  that  common  fait  does  not  con¬ 
tain  much  fixed  air3  and  that  nitre  has  ftill  lefs 
of  this  principle* 


A  DRACHM 
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A  drachm  of  nitre  being  diffolved  in  an 
ounce  and  a  half  of  clear  lime-water  rendered 
it  fomewhat  turbid,  and  threw  up  a  fmall  quan¬ 
tity  of  whitifh  fcum  on  the  furface  ;  little  flakes 
of  white  earth  gradually  formed  themfelves, 
partly  fell  down  to  the  bottom  of  the  glafe, 
and  partly  remained  fufpended  in  the  folution  ; 
but  the  whole  of  what  earthy  matter  was  formed 
did  not  exceed  the  quarter  or  third  part  of  a 
grain. 

A  drachm  of  common  fait  (of  the  fitieft 
fort,  fuch  as  is  generally  ufed  for  the  table  ) 
being  diffolved  in  an  ounce  and  a  half  of  clear 
lime-water  rendered  it  more  turbid  than  the 
nitre  did,  threw  up  more  of  the  white  fcum, 
and  in  the  end  let  fall  at  leaft  double  the  quan¬ 
tity  of  earthy  precipitate,  there  being  about 
half  a  grain  of  it,  which  efferverfced  with  weak 
fpirit  of  vitriol,  as  did  alfo  that  which  was  de- 
pofited  by  the  folution  of  nitre.  Now  when 
fait  of  tartar,  or  fait  of  hartfhorn,  which  are 
both  of  them  replete  with  fixed  air,  are  mixed 
even  in  very  fmall  quantities  with  clear  lime- 
water,  the  folution  inftantly  becomes  turbid 
and  very  foon  lets  fall  a  confiderable  quantity 
of  earthy  precipitate. 

From  thefe  experiments  it  appears,  that  fa- 
line  particles  do  not  always  require  fixed  air 
to  bind  them  together,  and  that  falts  may  put 
on  the  concrete  form  with  a  very  fmall  quan¬ 
tity,  or  even  altogether  without  the  aid  of  this 
principle. 


But 
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But  what  is  very  remarkable,  fixed  air  has 
the  power  of  rendering  faline  particles  incapa¬ 
ble  of  remaining  in  a  itate  of  folution,  and  of 
giving  them  fo  much  folidity  that  they  have 
the  appearance  of  earth. 

Doctor  Fergujon  of  Belfafi ,  who  has  writ¬ 
ten  an  eflay  on  the  ufe  of  leys  and  fours  in 
bleaching,  which  will  fhortly  be  publifhed* 
and  which  will  point  out  fome  improvements 
of  very  great  importance  to  the  the  ftaple  ma¬ 
nufacture  of  this  kingdom,  *  among  other  cu¬ 
rious  experiments  has  the  following. 

He  diffolved  four  ounces  of  pearl  afhes  in 
twenty  ounces  of  water,  and  after  filtration  laid 
by  four  ounces  of  the  clear  ley  for  a  ftandard  ; 
he  then  transferred  factitious  air  into  the  re¬ 
mainder  from  an  effervefcent  mixture,  by  the 
means  of  an  apparatus,  fuch  as  is  reprefented 
in  the  plate  fig.  5.  the  ley  did  not  begin  to 
grow  turbid  till  after  twelve  hours  ftanding  ; 
next  day  a  fediment  was  depofited  ;  at  the  end 
of  four  days  he  carefully  collected  and  dried 
the  precipitate,  which  weighed  nine  grains* 
and  was  quite  infipid  :  The  ley  was  much 
milder  to  the  tafte  than  the  ftandard,  and  an 
ounce  of  it  was  faturated  with  a  fourth  part 
lefs  of  an  acid  than  was  required  to  bring  an 
ounce  of  the  ftandard  to  a  neutral  ftate. 

From  this  experiment  we  may  eafily  con¬ 
ceive  how  it  comes  to  pafs,  that  volatile  fal 
ammoniac  may  put  on  the  concrete  form,  by 
the  aid  of  the  fixed  air,  which  is  fupplied  to 

it 
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it  from  the  chalk,  when  this  fubftance  hap¬ 
pens  to  be  ufed  in  the  diftillation. 

Ha  ving  fometimes  thought  that  fixed  air 
might  poffibly  have  the  power  of  reftoring  a 
metallic  calx,  I  tried  it  in  the  following  man¬ 
ner,  but  did  not  find  it  anfwer  this  expec¬ 
tation. 

I  mixed  two  drachms  of  minium  with  a  fpoon- 
ful  of  water,  and  put  it  into  a  fmali  phial ; 
the  tube  of  figure  4  was  inferted  into  the  mouth 
of  this  phial,  and  fixed  there.  I  then  expend¬ 
ed  about  fix  drachms  of  fait  of  tartar,  in  t  ran  In¬ 
ferring  air  into  the  mixture,  but  it  produced 
no  apparent  change  of  any  fort  This  being 
done,  the  mixture  of  minium  and  water  was 
poured  into  an  iron  fpoon,  and  placed  on  the 
fire  ;  it  was  kept  there  for  fome  time,  even 
after  the  fpoon  grew  red  hot,  but  the  minium 
ft  ill  remained  in  the  ftate  of  a  calx,  without 
any  other  change  than  what  regarded  its  co¬ 
lour,  for  it  now  turned  from  a  bright  red  to  a 
dark  crimfon. 

Hav  3 ng  allowed  the  things  to  cool,  I  then 
added  a  little  bit  of  tallow,  and  again  fet  the 
fpoon  on  the  fire  ;  the  tallow  foon  flamed  and 
burned  away,  but  left  the  greateft  part  of  the 
minium  reduced  to  lead,  and  the  remainder 
changed  to  a  bright  yellow  powder. 


FINIS. 
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*  iPA  H  E  foregoing  Sheets  were  all 
1  printed  off  and  ready  for  publica- 
^  tion,  when  the  Author  received  a 
letter,  dated  Long-reach ,  April  9th.  1767, 
and  a  Journal  from  Mr.  Alexander  Youngs 
Surgeon  of  his  Majefty's  Ship  JaJon ,  con¬ 
taining  a  general  Adcount  of  the  State  of 
Weather  and  Difeafes,  during  a  Voyage  to 
the  Falkland  Iflands  on  the  Coaft  of  Fata- 
gonia ,  together  with  a  particular  detail  Of 
four  Scorbutic  Cafes,  wherein  Wort  was 
given  according  to  the  propofal  in  the 
fourth  Effay. 

This  Voyage  was  fo  uncommonly 
healthy*,  that  the  Journal  contains  nothing 

new. 


*  The  Jafon’s  company  confifted  of  180,  including 
twenty-five  Marines,  but  no  boys  :  out  of  this  number 
they  buried  but  three  during  the  whole  Voyage,  from 
25th  of  Oe 7.1765,  to  20th  of  March  1767.  One  of 
thefe  died  of  a  putrid  fever,  the  fecond  went  off  in  the 
fit  of  an  Apoplexy,  and  the  third  killed  himfelf  by  ex- 
eeffive  drinking.  It  appears  indeed,  from  the  Journal, 

G  g  that 
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new,  or  remarkable,  except  what  regards 
the  management  of  the  Scorbutic  Cafes, 
which  are  here  extracted,  and  given  pre- 
cifely  in  the  words  of  Mr.  Young ,  who  men- 
tions  in  his  letter,  that  as  Seamen  in  gene¬ 
ral  are  fo  very  averfe  to  every  thing  in  the 
way  of  experiment,  he  could  not  have 
prevailed  on  the  men  to  take  the  Wort,  if 
they  had  not  obferved  the  officers  drink  it 
repeatedly,  without  inconvenience,  by  way 
of  prefervative. 

There  was  no  opportunity  of  determin¬ 
ing  the  genuine  effeds  of  the  Wort,  until 
the  Ship  was  on  her  return  home  for  the 
only  one  who  drank  it  on  the  paffage  out, 
and,  who  recovered,  was  alfo  fupplied  by 
the  Captain  with  Apples  and  Oranges,  and 
thofe  who  drank  it  foHuch  Scorbutic  Com¬ 
plaints  as  appeared  among  them,  during 
the  Winter  at  Tort  EgmotiL  likewife  ufed 
the  wild  Celery,  which  grows  there  in 

— — — — — r - - — " — — — f - - — — - 

that  the  utmort  paps  were  taken,  from  the  beginning,  to 
preferve  the  peopje  in  health  ;  ^©hce  a  week,  the  cherts 
were  examined,  p  fee  that  every  man  had  his  rtock  of 
deaths,  and  the)/  were  obliged  to  keep  themfelves  always 
efran,  and  well  drerted,  under  penalty  of  having  their 
allowance  of  fpirits  ftopt  ;  the  rtiip  was  well  aired  be¬ 
tween  decks,  and  fumigated  with  Tar  and  Brimftone, 
from  time  to  time,  and  during  the  whole  paflage,  both 
out  and  home.  Elixir  of  Vitriol  was  mixed  with  the  wa¬ 
ter,  two  fpoonfuls  to  a  puncheon. 

*  The  Jafon  failed  from  Port  Eg  wont  in  the  Falkland 
Ijlands ,  on  the  1 8th  of  January ,  and  arrived  in  the 
Downs,  on  the  20th  of  March  1767. 
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great  abundance,  and  they  never  took  the 
Wort  regularly,  but  in  the  following  Cafes, 
the  Patients  had  no  aid  from  frefh  vegeta¬ 
ble  diet. 

c  Their  breakfaft  was  the  Sea  Bifcuit 
4  boiled  up  wdth  Wort  and  Sugar  ;  for  din- 

*  ner,  at  fometimes  what  could  be  fpared 
1  from  the  officers  table,  and  at  other 
4  times  Portable  Soup,  thickened  with 
c  Barley  or  Rice,  and  feafoned  with  Shal- 
c  lots  or  Garlic ;  for  fupper,  Rice  and  Cur- 
4  rants,  Sago,  or  Salep  w7ith  Madeira.’ 

The  four  all  began  the  Wort  at  the 
fame  time  ;  two  of  them,  it  appears,  had 
been  received  from  the  Carcajs  floop,  juft 
before  the  Jafon  failed  for  England . 

c  The  Wort  was  made  frefh  every  day,  in 
£  the  proportion  of  three  meafures  of  boiling 

*  water  to  one  of  the  ground  Malt,  it  was 
4  allowed  to  ftand  clofe  covered  till  cold, 
4  and  then  {trained.’ 

An  extract  from  a  Medical  Journal,  kept 
by  Mr.  Alexander  Young ,  Surgeon  of’  his 
Majefty’s  Ship  JaJon,  Captain  John  McBride 
Commander. 

c  William  Larder ,  aged  29,  formerly  of  a 
‘  good  habit  of  body.— •— Feb,  ift,  1767, 
c  complains  of  great  laffitude,  that  he  finds 
‘  himfelf  fatigued  by  walking  but  a  little 
c  while ;  his  face  is  pale  and  yellowifh ;  his 
4  mouth  pretty  clean,  owing  perhaps  to  the 
1  Elixir  of  Vitriol  we  daily  put  in  our  water; 
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*  his  gums  are  a  little  fwelled  and  fpungy;hia 
s  breath  is  very  offenfive;  his  legs  fwell,  and 
6  pit  when  preffed  with  the  fingers,  they  are 
4  covered  with  blue  fpots,  of  different  fizes 
&  like  bruifes,  with  two  ulcers,  which  dif- 
c  charge  a  thin  bloody  ichor,  and  have  a 

*  black  mortified  appearance  5  his  legs  are 
6  more  fwelled  at  night  than  in  the  morning; 

4  he  is  generally  coftive,his  appetite  is  good, 

*  and  his  pulfe  pretty  regular/ 

4  His  legs  are  ordered  to  be  ftuped  with 
€  the  common  fomentation,  and  the  ulcers 
■  d refled  with  the  common  drefling/ 

4  Gave  him  half  a  pint  of  the  Wort  in  the 
4  morning,  and  half  a  pint  in  the  evening/ 
c  3d,  Gave  him  one  pint  in  the  morning, 

4  and  half  a  pint  in  the  evening/ 

4  7th,  Gave  him  a  pint  morning  and 
s  evening/ 

c  8th,  The  Wort  purged  him  laft  night, 

4  but  he  took  the  fame  quantity  to-day  with- 
e  out  having  any  fuch  effedh— -Finds  him- 
4  felf  fome  thing  better/ 

4  1 2th,  Gave  him  a  pint  in  the  morning, 
s  another  in  the  middle  of  the  day,  and  a 
4  third  at  night/ 

4  20th,  He  looks  healthier,  his  legs  are  not 
c  fo  much  fwelled,  the  ulcers  feem  inelina- 
4  ble  to  heal,  having  loft  that  black  bloody 
4  appearance/ 

4  Gave  him  a  quart  of  Wort  in  the  morn- 
\  mg,  a  pint  at  noon,  and  another  at  night/ 

4  2.8th, 
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f  28th,  He  finds  himfelf  greatly  better,  the 

*  ulcers  being  almoft  healed,  and  the  fwelling 
c  gone,  except  a  little  in  the  evening,  the 
6  fkin  is  peeling  off  his  legs.  Gave  him  a 
4  quart  in  the  morning,  one  at  noon,  and 
4  one  at  night.1 

c  March  6th,  Has  no  complaint,  and  re- 

*  turns  to  his  duty,  but  continues  to  drink 
6  the  Wort,  the  quantity  of  which  is  to  be 

*  leffened  by  degrees,  until  he  leaves  it  off 

*  entirely. 

c  John  Carrol ,  aa;ed  3  5  years,  formerly 
c  healthy ;  brought  a  Pox  with  him  from 
c  England ,  which  has  eluded  the  force  of  all 
6  the  medicines  given  him,  owing  perhaps  to 
4  the  man’s  own  negligence  and  intempe- 
c  ranee;  joined  to  the  Scorbutic  habit  which 
4  he  acquired  during  the  winter. 

‘  He  was  very  ill  of  the  Scurvy,  during  the 
4  winter,  but  got  better  by  drinking  the 
c  Wort,  eating  wild  Celery,  and  ufing  exer~ 
4  cife  on  fhore,  the  calves  of  his  legs  were 
c  quite  indurated,  and  black  at  that  time/ 
c  Eeb .  1  ft,  Pie  has  now  feveral  ulcers  up- 
6  on  him,  in  his  legs  and  arms,  which  are 
4  very  offenfive  ;  a  large  hard  fwelling  on 

*  his  cheek  ;  his  tefticles  are  fwelled,  hard, 
4  and  quite  infenfible  ;  his  gums  are  rotten, 
4  black,  and  bleed  frequently ;  his  breath 
c  ftinks  horribly;  he  is  quite  emaciated,  and 

*  ready  to  faint  every  ftephe  takes; he  has  no 

&  appetite,  is  greatly  deje&ed,  and  his  pulfe 
‘  very  low.  6  Tire 


4  The  ulcers  were  drefled  dry. 

4  Gave  him  half  a  pint  of  the  Wort,  in 
4  the  morning,  which  immediately  brought 
4  on  a  loofenefs  with  fainting,  this  however 
6  foon  flopped,  on  his  taking  fome  dofes  of 
4  the  Eledtarium  e  Scordio,  diffolved  in  Cin- 
4  namon  Water,  together  with  mulled  Wine. 

4  Gave  him  twenty  drops  of  the  Acid  Elixir 
4  of  Vitriol,  along  with  his  Wort;  and  three 
4  times  a  day,  a  glafs  of  the  following  bitter 
4  wine.' 

i 

IjL.  Cort.  peruvian.  crafTe  pulv.  Uncias  duas, 

— —  Limonum  Sefcunciam, 

Vini  Madeirens  :  lib.  duas.  M. 

4  3d,  He  is  better, —gave  him  half  a 
4  pint  of  Wort,  twice  a  day. 

4  10th,  He  finds  himfelf  ftronger,  and  not 
4  fo  liable  to  faint.— The  fwelling  on  his 
4  cheek  looks  red  and  inflamed.  Applied  a 
4  poultice  of  oatmeal  with  a  little  oil. 

4  20th,  Stronger, —has  a  better  appetite, 
4  ulcers  look  better,  the  tumour  on  his  cheek 
4  broke  of  itfelf,  the  quantity  of  matter  but 
4  final!,  blackifh,  and  very  offenfive.  Gave 
4  him  a  pint  of  Wort  twice  a  day. 

4  March  jft,  Continues  mending. — His 
c  cheek  has  degenerated  into  a  foul  looking 
4  ulcer  like  the  reft. —  Gave  him  three  pints 
4  of  Wort  in  the  day. 

4  loth,  Has  almoft  quite  recovered  his 
4  ftrength,  and  eats  heartily. — The  ulcers 

4  begin 
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6  begin  to  difcharge  a  thicker  matter,  and 
c  have  not  fo  bad  an  appearance. 

4  16th,  Continues  to  mend. — ‘Gave  him 
c  two  quarts  of  Wort  in  the  day. 

4  20th,  Arrived  in  the  Downs, — He  is 
c  greatly  mended  in  his  appearance,  and 
4  health  in  general.— judged  neceffary  to  let 
6  him  have  the  benefit  of  the  air  on  fhore.5 

c  William  Rogers ,  Marine,  aged  about 
4  24,  of  a  thin,  weakly  habit  of  body,  has 
4  been  fickly  ail  winter. 

4  Feb.  1  ft,  Complains  of  great  weaknefs, 
c  pain,  and  fwelliog  of  his  knees,  his  legs 
4  are  drawn  up  fo  that  he  cannot  ftretch  them 
6  without  pain,  his  face  is  of  a  dark,  yel- 
c  lowifh  colour,  he  is  quite  emaciated,  being 
4  fcarce  any  thing  but  fkin  and  bone,  his 

4  pulfe  low  and  rather  quick,  he  is  generally 

5  loofe. 

4  His  knees  were  fomented  twice  a  day 
4  with  the  common  fomentation,  to  which 
c  was  added,  an  eighth  part  of  Vinegar,  and 
4  rubbed  with  a  camphorated  Liniment.  He 
4  3  ike  wife  took  the  bitter  wine,  and  half  a 
4  pint  of  Wort  twice  a  day. 

4  6th,  Gave  him  half  a  pint  thrice  a  day* 

4  ioth,  Gave  him  a  pint  twice  a  day. 

4  nth,  The  Wort  purged  him  laft  night, 

4  but  ceafed  immediately  on  taking  twenty 
4  drops  ofTin&ura  Thebaica  in  two  fpoon- 
4  fills  of  Cinnamon  Water. 
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4  1 2th,  Gave  him  half  a  pint  three  times 
4  a  day. 

4  1 8th,  He  is  much  better,  canftretchout 
*  his  legs,  and  walk  pretty  well. — Gave  him 
4  two  pints  and  a  half  in  the  day. 

4  26th,  Continues  mending.— Gave  him  a 
4  pint  three  times  a  day. 

4  March  9th,  Now  finds  himfelf  pretty 
4  well,  and  is  returned  to  his  duty,  but  ftill 
4  continues  to  drink  the  Wort,  in  a  fmaller 
4  quantity. 

4  William  Waters ,  aged  36,  a  ftrong  man 
c  and  formerly  very  healthy,  was  afflidied 
4  with  Scorbutic  complaints  all  winter. 

4  Feb.  1ft,  Complains  of  weaknefs,  falling 
4  away  in  his  flefh,  and  ulcers  in  his  legs, 
4  drefTed  the  ulcers  dry,  and  gave  him  three 
£  half  pints  of  the  Wort  in  the  day. 

4  6th,  Gave  him  a  pint  thrice  a  day. 

4  20th,  Gave  him  two  quarts  in  the  day. 

4  28th,  Gave  him  three  quarts  in  the  day. 

4  March  10th,  Ulcers  healed  up, —has  no 
4  complaint,  and  looks  remarkably  fat  and 
4  fair. 
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